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Voi-Shan's acknowledged leadership in the sophisticated aerospace fastening field is maintained by the very 
high performance "built-in” to every quality product. From the procurement of raw material thru actual appli- 
cation of the product, every phase receives constant attention and control. To supply the widest range of 
proprietary fastening concepts, demands an unequalled metallurgical capability and a superior customer 
engineering service to fully complement the products: 

HI-TORQUE ' SCOTT CONNECTOR SYSTEM* HI-LOK* QUICK RELEASE PINS 

TORO SET- MILSON STRUCTURAL PANEL FASTENER* HI-SHEAR- RIVETS FMTEHERS 

LONG-LOK* WEIGHT/MASTER LOCKNUTS TAPER-LOK' TITANIUM FASTENERS 

BOLT O-SEAL- V-BOLT BLIND FASTENER CONICAL SEALS* "TENSILIZED" Super Alloy Fasteners 

TheVoi-Shan measure of "hidden” performance is also found in a wide range of. special fasteners designed 
to customer and/or Voi-Shan specifications. A large variety of 12 pt. external Wrenching bolts, as well as 
MS and NAS standards are readily available. Send on your letterhead for fully descriptive literature to: 


VOI-SHAN MANUFACTURING COMPANY 

8463 HIGUERA STREET, CULVER CITY, CALIFORNIA 
A DIVISION OF VSI CORPORATION 


CHR harmonizes different materials.... 
with charming results 




CHR’s Custom Group can tailor to suit the oddest 
shapes. It makes flexible assemblies, for example, 
out of materials that begin where others leave off. □ The 
snake above, for instance, combines neoprene, fiber- 

CHR 

'• \ 

* No 

glass, aluminum and phenolic plastic. This tamed cobra 
is serving very nicely as an electronic door duct. The 
flute and basket are fashioned from neoprene, fiber- 
glass, silicone rubber and tricot weave dacron, plus a 
few wire rings to boot. □ You don’t have to be a de- 
signing whiz. Let CHR’s Custom Group put the magic 
in your product. You’ll be charmed with the results. 
Connecticut Hard Rubber Company, New Haven, Conn.- 

the shapes 
of things 
to come 

formed 
every day 





Potpourri 

by Giiinnini Controls Corporation: I. In 
self-recognition of our unusual Measure- 
ment anil Control capabilities for Aero- 

mental reading. S. To advance our belief 
that the truth need not be dull. 


| (Gianninij Controls Corporat ion 

©‘ * 


NO RESUMES, PLEASE 

A pox on resumes: they're a measly meas- 
ure of man. Hooray for graduate engineers 
and scientists with enough gumption to tell 
Tom Harriman. our thinking man's V.P.. 
what they think. Write him a letter. Tell 
him how you can contribute to missile/ 
space measurement and control projects 
and why you'd like to tie-up with a hard 
working, profit-oriented manufacturer on 
the grow. He'll listen . . . lie’s on vonr side. 


IN LEVEL FLIGHT, DO 
AIRCRAFT WINGS MOVE 
AT IDENTICAL SPEEDS? 

NO □ (do not pass GO. 

do not collect $200) 

V i:S □ (your logic is immutable— 
you're sort of right) 
SOMETIMES □ (hello there, multi- 
engine jet pilot ) 

Until recently, adjusting multiple en- 
gines to pull at the same speed was 
as simple as watching the RPM 
needles. Not any more. With modern 
jets, you can get up to 10% thrust 
variance between engines showing 
identical RPM. And it's a case of 
dread reckoning for a pilot to get all 
those horses harnessed and pulling 
together by the seat of his pants. 

The problem was recently solved. 
1. In each engine nacelle wc put a 
Giannini pressure transducer (they'll 
take l6G'sat 150°C.). 2. We housed 
four Giannini servo amplifiers in a 
Giannini designed power pack. 3. We 
put a Giannini servo motor in the 
cockpit to drive a balancing potentio- 
meter (pot by guess who). 4. We 
hooked it all together to read out on 
two-dial indicators. 5. Then we con- 
gratulated ourselves on putting so 
many Giannini components in one 
system design. 

As a result of this project, a pilot gets 
accurate, needed thrust data. Boeing 
gets a lightweight, shockproof, highly 
accurate pressure ratio measurement 
system. Wc get some profit dollars. 
Everybody wins! 



UNIDENTIFIED FLYING OBJECT-No. 1 

Experts say Ihe peashooter was America's 
first modern fighter. During WW If, what 
it lacked in speed and firepower, it made 
up for in guls- first in China, then the 
Philippines, it pitted two .30 guns and 234 
mph against the Zero. Who made it? What 
was its Army number? 

See last panel of cartoon. 


BOOK REVIEW 

The World Set Free Author's viewpoint is 
best expressed in the following passage: 
"Nothing could have been more obvious 
to the people of the early twentieth cen- 
tury than the rapidity with which war was 
becoming impossible. And as certainly 
they did not sec it. They did not sec it 
until the atomic bombs burst in their 
fumbling hands." 

The World Set Free by H. G. Wells 
Published in 1914 by E. P. Dutton & Co. 



RUGGED RATE GYROS 

Somewhere this week there'll 
- probably be a couple of thou- 
sand Giannini Rate Gyros in 
the air. They must be every 

^ we designed them to be 

about them. The picture is a 
italog 36128-VN with integral solid- 


tells all 


tc DC-AC in 



Kfi MILITARY DIGITS 


Under conditions of vibration, shock, and 
— 55° C to +85” C temperatures, time 
marches on best with Cramer Running 
Time Meters. They accurately measure 
elapsed and accumulated time in hours, 
minutes, seconds, or fractions thereof, even 
under severe military operating environ- 
ments. Cramer Type 634 Military Timers 
arc hermetically sealed, light, and meet all 
MIL-E-5272B tests. They will accurately 
record total operating or non-operating 
time for any type of electrically controlled 
equipment. And Cramer timers will last a 
minimum of 99999 operating hours. 


A feet-on-the-ground 
approach to flight testing 

What if an accurate scale model could fly 
freely in a wind tunnel, performing 
properly scaled maneuvers and precisely 
estimating aerodynumic, structural and in- 
ertial reactions to actual flight loadings? 
For one thing, actuarial tables on lest pilots 
could be revised. Also, a minimum of 
20% and perhaps up to 70% of flight test 


Recently, in a demonstration sponsored by 
AFSC, a dynamically mounted model 
fitted with a special, all-mechanical servo 
system, effectively cancelled out its own 
inertial forces to achieve, in effect, free 
flight. Giannini's Astromechanics Research 
Division devised the system. It's called 
Model Fly. 

Test results prove that Model Fly is ingen- 
ious, inexpensive and completely feasible. 
It can save lives and cut costs from trans- 
onic and supersonic aerospace vehicle de- 
velopment programs. WeTe mighty proud 


AEROSPACE CALENDAR 


Sept. 4-6— Numerical Control Workshop 
Seminar, Cleveland, Ohio. Cosponsors: 
American Society of Tool and Manufac- 
turing Engineers; Thompson Ramo 
Wooldridge. 

Sept. 4-6— Open Space and Peace, a Sympo- 
sium on Effects of Observation. Stanford 
University, Stanford, Calif. Sponsors: 
Hoover Institution on War. Revolution 
and Peace; Sylvania Electric Products. 

Sept. 8-1 1— International Symposium on 
High-Temperature Technology, Asilomar, 
Calif. Sponsor: Stanford Research Inst. 

Sept. 8-11— Annual Meeting, Air Industries 
Assn, of Canada, Manoir Richelieu. Mur- 
ray Bay, Quebec. 

Sept. 8-2(1— 14th Annual Statistical Quality 
Control Institute, University of Connecti- 
cut, Storrs, Conn. 

Sept. 9-11— Seventh National Convention 
on Military Electronics, Institute of 
Electrical and Electronics Engineers, 
Shoreham Hotel, Washington, D. C. 

Sept. 9-12— 18th Annual Instrument-Auto- 
mation Conference & Exhibit, Instrument 
Society of America, McCormick Place, 
Chicago, 111, 

Sept. 9-12— International Conference on Pro- 
duction Engineering Research. Carnegie 
Institute of Technology and Webster llall 
Hotel, Pittsburgh, Pa.’ 

Sept. 10-12— National Symposium on Space- 
Rendezvous, Rescue and Recovery. Ed- 
(Con tin ued on page 7) 
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. . . and the new 


AGASWITCH 

time/delay/switch 

provides high-accuracy delayed 
switching from .03 to 180 seconds 


No coils, transistors or current — 
no motors, gears or clutches to wear 

Here's the most accurate and reliable timc/delay/switch ever designed lor manual 
operation 1 The new miniature AGASWITCH is activated at a touch of the button 
. . . delay is controlled by the patented AGASTAT® pneumatic timing head. Once 
started, the cycle continues to completion with high-accuracy repeatability, regard- 
less of electrical or environmental variations. 

AGASWITCH is supplied with fixed delays or any of five adjustable ranges cover- 
ing a total span from .03 to 180 seconds. One to four pole switch models are avail- 
able, with capacities to 10 amps at 28vdc or 1 15vac, both resistive. In standard units 
the switch transfers when the button is pressed, timing starts when button is released, 
and the switch returns to its initial position at the end of the delay period. 

An exclusive "positive cycle" action can also be supplied, in which the switch 
transfers and timing starts simultaneously when the button is pressed, and no inter- 
ruption of the timing cycle is possible until the switch returns to its initial position. 

Hermetically scaled (MIL Spec) as well as unsealed models are immediately avail- 
able from AGASTAT— leader in time delay instrumentation for over 30 years. Write 
Dept. A I - 1 8. for specifications or engineering assistance on your specific requirements. 


AGASTAT 


TIMING INSTRUMENTS 

/O, ELASTIC STOP NUT CORPORATION OF AMERICA 
'S/ ELIZABETH DIVISION ■ ELIZABETH 3, N. J. 


IN CANADA: ESN A CANADA. LTD., 12 GOWER ST.. TORONTO 16, ONTARIO. CANADA 
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AEROSPACE CALENDAR 


(Continued from page 5) 
wards AFB, Calif. Sponsors: American 
Astronautical Society; Air Force Flight 
Test Center. 

Sept. 10-12— New York University’s Third 
Annual Air Transport Conference, Wash- 
ington Square Center, New York, N. Y. 

Sept. 11-14— East Coast Convention, Navy 
League of the United States, Boston, 
Mass. 

Sept. 11-15— 17th Annual National Con- 
vention & Aerospace Panorama, Air Force 
Assn., Sheraton-Park and Shorehani Ho- 
tels, Washington, D. C. 

Sept. 12-13— 11th Annual Joint Engineering 
Management Conference, Hotel Biltmore, 
Los Angeles, Calif. 

Sept. 16-18— International Aviation Re- 
search and Development Symposium, At- 
lantic City, N. J. Sponsor: FA A. 

Sept. 18-19—1963 Airwork Operations and 
Maintenance Symposium, Millville, N. J. 

Sept. 19-20—' Third Annual Conference on 
Environmental Effects on Aircraft Sys- 
tems, U.S. Naval Air Turbine Test Sta- 
tion, Trenton, N. J. 

Sept. 20-21— 11 th Annual Conference on 
Communications (Microelectronics), In- 
stitute of Electrical and Electronics En- 
gineers, Hotel Roosevelt, Cedar Rapids, 

Sept. 20-29— Ninth Annual Houston Inter- 
national Trade & Travel Fair, Sam Hous- 
ton Coliseum, Houston, Tex. 

Sept. 23-25— Symposium on Aeroelastic and 
Dynamic Modeling Technology, Biltmore- 
Hilton Hotel. Dayton, Ohio. Sponsors: 
Air Force Systems Command’s Aeronauti- 
cal Systems Div.; AIA. 

Sept. 23-27— National Aeronautic and Space 
Engineering and Manufacturing Meeting 
and Display, Society of Automotive Engi- 
neers, Ambassador Hotel, Los Angeles. 

Sept. 23-27 — International Telemetering 
Conference, Savoy Place, London, Eng- 
land. Sponsors: Institution of Electrical 
Engineers (London); American Institute 
of Aeronautics and Astronautics; Institute 
of Electrical and Electronics Engineers; 
Instrument Society of America. 

Sept. 24-26— 16th Annual Convention and 
Aircraft Show, National Business Aircraft 
Assn., Shamrock-Hilton Hotel, Houston. 

Sept. 25-26 — Second Annual Symposium on 
the Physics of Failure in Electronics. Chi- 
cago, 111. Sponsors: Rome Air Develop- 
ment Center; Armour Research Fotinda- 

Sept. 26-Oct. 1— I4th Congress, Interna- 
tional Astronautical Federation, Paris. 

Sept. 27-28— Society of Experimental Test 
Pilots' Seventh Annual Report to the 
Aerospace Profession and Awards Ban- 
quet, Beverly Hilton Hotel, Beverly Hills. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics, Cabana 
Motor Hotel, Palo Alto, Calif, 

Sept. 30-Oct. 2— Canadian Electronics Con- 
ference, Inst, of Electrical and Electron- 
ics Engrs., Exhibition Park, Toronto. 

Oct. 1-3— Eighth National Symposium on 
Space Electronics, Institute of Electrical 
and Electronics Engineers, Fontainbleu 
Hotel, Miami Beach, Fla. 

(Continued on page 9) 




Nine Position 
Tilt Ability 

WITH TEKTRONIX 


TYPE 200-SERIES 
SCOPE-MOBILE® 
CARTS 


Easily adjustable up or down from bench height 


Here are five models of Tilt-Lock Scope-Mobile* Carts— for easy portability and 
sturdy support of your Tektronix Oscilloscopes and associated instrumentation. 



Tektronix, inc. 

P. O. BOX 6 00 ■ BEAVERTON. OREGON / 1 Area Code 5031 Mitchell 4-0161 ■ TWX: 503-23! -6805 • 
Telex: 036-691 ■ Cable: TEKTRONIX ■ OVERSEAS DISTRIBUTORS IN 27 COUNTRIES 
Tektronix Field Offices are located in principal cities throughout the United States. Please 
consult your Telephone Directory • Tektronix Canada Ltd: Field Offices in Montreal, Quebec • 
Toronto Willowdale) Ontario • Tektronix Ltd. .Guernsey, Channel Islands 
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SEARCH, PINPOINT 
and RETURN 

with CERTAINTY 


Navigation problems of Anti-Submarine-Warfare Helicopters are complicated 

by constantly changing positions of submerged submarines 

and the movement of base ships or convoy. These problems are 

efficiently solved with the PHI 200 

and its specialized A.S.W. System Options. 



The multiplicity and complexity of search patterns plus the difficulties 
imposed by adverse weather conditions are mastered 
by the all-weather capability of helicopters combined with the operational 
simplicity of the PHI 200. Input sources of the PHI 200 are Doppler 
and Directional Gyro, Tacan and Magnetic Compass or Inertial Platform. 
The PHI 200 is a further development of the Position and 
Homing Indicator Navigation System designed and developed by Computing 
Devices of Canada Limited. The PHI systems (adopted by 10 Nations 
of the Free World) have received universal acclaim for their reliability, 
accuracy, versatility and low maintenance costs. 
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AEROSPACE CALENDAR 


(Continued from page 7) 

Oct. 1-3— National Aerospace Nuclear Safety 
Topical Meeting, American Nuclear So- 
ciety, Albuquerque, N. M. Co-sponsors: 
i Ai-.-r.~s Scientific Laboratory; AEC 


cial 


luclear Safety; 


safety; Sandia Corp.; University 
of New Mexico. 

Oct. 1-3— Symposium on Physics and Non- 
destructive Testing (unclassified), San 
Antonio, Tex. Sponsored by Southwest 

Oct. 2-4— National Assn, of Air Traffic Spe- 
cialists, Sheraton-Oklahoma Hotel, Okla- 
homa City, Okla. 

Oct. 7-9— Ninth National Communications 
Symposium, Institute of Electrical and 
Electronics Engineers, I lotel Utica. Utica. 

Oct. 7-11— International Air Transport Assn. 
I9th Annual General Meeting, Rome, 
Italy. 

Oct. 7-14— William Tell 1965, USAF Inter- 
ceptor Weapons Meet. Tyndall AFB, Fla. 
Host; Air Defense Command. 

Oct. 8-10-1 Oth Annual Air Force Science 
and Engineering Symposium, Air Force 
Academy, Colo. Sponsors: Office of Aero- 
space Research; AFSC. 

Oct. 8-10— National Airport Conference, 
Norman, Okla. Sponsors: American Assn, 
of Airport Executives & University of 
Oklahoma with the cooperation of the 
Federal Aviation Agency. 

Oct. 9-11— 21st Annual Aerospace Electri- 
cal/Electronics Conference, Aerospace 
Electrical Society, Pan Pacific Auditor- 
ium, Los Angeles, Calif. 

Oct. 12-21-1963 General Conference. Fed- 
eration Acronautique Internationale, Mex- 
ico City. 

Oct. 13-17— 16th Annual Meeting and Con- 
ference, Airport Operators Council, 
Roosevelt Hotel. New Orleans, La. 

Oct. 14-16— Eighth Annual Exposition and 
Symposium, Air Traffic Control Assn., 
Statler Hilton Hotel, Dallas. Tex. 


Training Center, San Diego, Calif Spon- 
sors: AF Space Systems Div.; AF Ballistic 
Systems Div,; Aerospace Corp. 

Oct. 16-18-Tenth National Vacuum Sym- 
posium, American Vacuum Society, Stat- 
ler Hilton Hotel, Boston, Mass. 

Oct. 17-18; Oct. 21-22-Ninth Anglo- 
American Conference, American Institute 

Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts in- 
stitute of Technology, Cambridge, Mass. 
(Oct. 17-18). Queen Elizabeth Hotel, 
Montreal, Canada (Oct. 21-22). 

Oct. 21-23-Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical arid 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 22-24— Conference on Expandable 
Structures, National Cash Register Co.'s 
Sugar Camp, Dayton. Ohio. Sponsor: 
Aeronautical Systems Division's Propul- 
sion and Flight Dynamics Laboratories. 

Oct. 29-31— International Symposium on 
Plasma Phenomena and Measurements, 
Institute of Electrical and Electronics 
Engineers, El Cortez Hotel, San Diego. 



Primary 
heat exchanger 
source: 
Janitrol 

The long range, high performance Douglas DC-8 with fan engine uses four 
Janitrol heat exchangers in its air-conditioning system. Located behind the 
lower air intake in each engine nacelle, these primary exchangers reduce engine 
bleed air temperatures from 850° to 450° F. Since space is limited the units 
were designed to be compact and thermally efficient. One unusual qualification 
requirement is that the exchanger must withstand 5000 temperature expansion 
cycles. Material is type 347 stainless; heat transfer material thickness is 
0.0035"; size is 8>/ 2 " H x 27" W x 16" D. 

When you need a heat exchanger or an oil cooler, Janitrol's approach to 
heat exchanger reliability can be an important design asset. We regularly work 
in stainless steel and aluminum using plate and fin, dimpled plate, tubular and 
Platular* techniques. Request bulletin JA 218 from the Janitrol Aero Division 
of Midland-Ross Corporation, 4200 Surface Road, Columbus 4, Ohio. 


m 
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He gives 
your control 

the P degree 

T^ogress Is Our Most Important Product 

GENERAL® ELECTRIC 


Your. Mark Century numerical control is thoroughly tested 
before it leaves our factory. An automatic circuit tester 
probes the thousands of electrical connections for accuracy 
and good contact. Check tapes specially prepared for your 
control check out the logic circuitry. A machine-tool sim- 
ulator tests its performance under operating conditions. 
Then, at the machine-tool builder's plant, a Mark Century 
Service Engineer takes over. He runs through pre-planned 
checks and performs adjustments to make sure the control 
mates perfectly with your machine. If your control has 
unusual features, the Service Engineer gets a special 
orientation at the factory and participates in the final 
testing. The result of this scrutiny: better performance 
and greater uptime in your plant. If you want a fine control 
and service to match, specify Mark Century ... and get 
Mark Century Service. sm 

Specialty Control Department, Waynesboro, Virginia 



TWO MORE 
FOR SPACE 
FROM DI/AN* 

available now— from production 


SUB-MINIATURE MEMORY: 

■ 30,098 bit sequential access memory. 

■ asynchronous one bit at a time to 
20,000 bits/sec. 

■ volume: less than 70 cu. in. 

■ weight: 2 Vi lbs. 

■ Read/Restore or Clear/Write modes. 

■ no internal heating or temperature 
control required. 

■ 25 milliwatts standby power. 

■ — 20°C to +95°C operating. 

■ 20 025., 10,296 bit unit also available. 

■ Qual-tested by DI/AN. 




•HISTORY; NO ONE (repeat, no one) comes close to match- 
ing DI/AN's history of reliability in magnetic logic equip- 
ment for space. Proof: The operating history of these de- 
vices (and their predecessors) approaches a million hours 
in over 30 different aerospace programs with no Known 
failure. 

RELIABILITY: This, mind you, is a record of actual use of our 
clocks, timers, counters, miniature memories, etc. The 
record is supported by two life tests of the individual mag- 
netic Core-Transistor Logic modules (CTL's), with which 
these equipments are made. The Tests have logged 3 '/, 
million module hours over 5 years — no failures, and 1 
million module hours over 2 years — no failures. These num- 
bers are for complete logic elements — but compare them 
with numbers for single components! 

THE KEY to this history and reliability: The unique advan- 
tages inherent in CTL magnetic logic design: low power, 


few components, non-critical semiconductor parameters, 
no incremental flux states, resistance to radiation and to ex- 
treme temperatures. Plus, extraordinarily high, fully cabled 
circuit density. (Over 10,000 high-logic-power CTL's per 
cubic foot.) 1000 CTL’s make a parallel GP computer. 
SHORT DELIVERY: One type of magnetic logic element is 
used for all functions — function determined by intercon- 
nections. New equipments are built with almost no elec- 
trical engineering time required. Product line units illus- 
trated above are available on short delivery from current 
production. 

WRITE FOR DATA SHEETS and special report on "MAG- 
NETIC LOGIC IN SPACE — A REPORT ON HISTORY ANC 
RELIABILITY". 

ALSO AVAILABLE: Literature covering three other Dl /AN 
product areas ■ Magnetic Logic and Register Modules anc 
cards ■ Standard Core Memories ■ Data Systems. 


Di/An Controls, Inc. 
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FROM FAFNIR . . . BALL 
THE NEW XC-142A TAKE 


THAT HELP 
STRAIGHT UP 


The XC-142A — the first U.S. V/STOL air- 
craft scheduled for operational evaluation can 
take off straight up at 5500 to 7500 fpm. Fafnir 
Duplex Thrust Bearings in the propeller gear 
boxes help lift the plane's 20-tons-plus loaded 
weight. 

Fafnir engineers applied advanced com- 
puter analysis in engineering these bearings 
for high capacity. SAE52100 consumable elec- 
trode vacuum melted steel assures optimum 
reliability in the high-thrust bearing. The 
smaller flanged bearing is designed to absorb 
the lighter reverse thrust loads. Both bearings 
are Wl counterbored type with low-friction, 
high strength, silver-plated iron silicon bronze 
retainers. 

If extra-critical bearing applications pose 
problems for you, find out how the “computer 
approach” at Fafnir assures reliability. Re- 
member.- “Fafnir on your bearings means 
sound engineering, highest quality, full value 
at a fair price.” The Fafnir Bearing Company, 
New Britain, Connecticut. 


FAFNIR 



Fafnir Duplex Bearings take inboard gear 
thrust in each of the four turboprop gear 
box assemblies of the XC-142A. Bearings 
are heat treated for dimensional stability 
at operating temperatures. 



[r?iiV 




□ □ No matter how provocative the issue, this group always 
agrees on one thing: the best solution to your space power 
system problems. Their multiple capabilities are dedicated 
to a single purpose— optimizing your power subsystem 
specs in the early stages of your aerospace system 
development. 

□ □ These are the kind of specialists ITT can send right 
into your plant to plan and specify— to help you right from 
the beginning of your program. 

□ □Among the top members of ITT's technical staff, 
shown here debating a fine point on the mating of solar 
panels to inverters, are (left to right): Siegfried Lindena, 
Director of Research on Power Conversion for the ITT 


Space Power Group; Frederic E. Fuller, Director of the 
Power Sources Laboratory ; Robert L. Hansen, Senior Mem- 
ber of the Technical Staff; and Robert B. Beltz, Manager 
of the Space Power Group. 

□ □ Look to ITT, the international leader in communica- 
tions, for static power conversion capabilities. Call or 
write today. 

POWER AND SPACE SYSTEMS DEPARTMENT 


ITT 


INDUSTRIAL PRODUCTS DIVISION 

Street • San Fernando, California • TR. 7-0187 


WHAT MAKES “INSTRUMENTATION CABLE” DIFFERENT? 


than"a ™ emu^iTTik? "he'old^amily 
sedan. Not knowing this can cause you 
a lot of grief: project delays, costly re- 
placements, malfunctions. 

THE THIN BUCK LINE On your schemat- 
ics, instrumentation cable is a black line 
from launching pad to blockhouse or 
from one part of a computor to another. 
In the broadest sense, it connects data 
or signal sources with display or record- 
ing or control devices. Its function is to 
carry those signals unfailingly and with 
the required reliability. In this day and 
age, it’s no easy job. 

WHAT CAN GO WRONG The improperly de- 
signed cable can simply fail. This has 
happened and at important sites. An 
untried saturant, lacquer or compound 
ingredient used in the cable may destroy 
the electrical integrity of this primary 
insulation. This sort of deterioration 
need not be sudden; only experts know 
which impregnants will migrate in a 
week or a month or more. 

Or a relative lack of art in manufac- 
ture may create problems for the future. 

ductor placement, or conductor unbal- 

at the display, recording or control 
panel. Your sharp, precise pulses be- 
come displaced in time, are a little too 
fuzzy, or are joined by other unwanted 
signals from another line. 

DESIGN IS HALF THE STORY Configuration 
of conductors within the cable is im- 
portant, for physical as well as for 
electrical reasons. For example, posi- 
tioning of coaxial components within 
the cable is critical in order to assure 
maintenance of minimum standards of 
concentricity between the inner and 
outer conductors when the cables may 
be subjected to bending operations dur- 
ing installation work. 

Selection of insulating, filler and 



ALCOA 


jacketing materials requires expert 
knowledge and judgment. Some mate- 
rials, as mentioned above, tend to 
migrate. Others harden or soften with 
cold or heat. Some change their elec- 

not fundamentally new problems in 
cable design, but in instrumentation 
cable the standards are far more severe 
than ever before. 

MANUFACTURE IS THE OTHER HALF Even a 
properly designed cable may well be- 
come unacceptable sooner or later if it is 
not manufactured to new standards of 
precision. This requires stranding ma- 
chines that reduce circular eccentricity 
to remarkably low figures and help as- 

machines of considerable precision, and 
highly precise cabling equipment. It 
also requires, as is so often the case in 
precision manufacture, an indefinable 
skill on the part of machine operators. 
ASK THE EXPERTS To protect the func- 
tioning of your system, there’s only one 
way to make sure the thin black lines 
on your schematics become cables with 
the requisite dependability: have them 
designed by experts, in consultation 
with you, and constructed by experts. 

Rome-Alcoa is, frankly, one of the 
very few companies that qualify. We’ve 
been designing and constructing these 
cables since their first conception. If 
you're going to need instrumentation 
cable soon, call us, the sooner the better. 

We now have a 24-page booklet titled 
"Instrumentation Cables, Cable Assem- 
blies and Hook-up Wires.” In it, we de- 
scribe instrumentation cable construc- 
tions, production, military specifications 
and our qualifications. For your copy, 
write Rome Cable Division of Alcoa, 
Dept. 26-83, Rome, N.Y. 




1933 target: vehicles on a highway 



Thirty years ago, Westinghouse engi- 
neers in East Pittsburgh beamed radio 
waves from the plant roof and detected 
moving autos a block away. They didn't 

vented yet. 

Radar development at Westinghouse 
has traveled many paths since 1933. De- 
fense Center scientists have consistently 
pioneered in advancing the art— from the 
rooftop experiments to detecting enemy 


1963 target: vehicles in space 

planes approaching Pearl Harbor to track- 
ing vehicles in space. 

Systems in action today include radars 
for airborne and space missions, search 
and weapon control, tactical and fixed 
air defense, shipborne and ground-based 
acquisition and tracking. Typical of cur- 
rent projects of the Westinghouse 
Defense Center are the AN/SPG-59 ship- 
board fire control radar for the Navy's 
TYPHON program and the land-based 


AN/FPS-27, a long-range air defense ra- 
dar in the Air Force's SAGE system. 

Continui ng Westing house leadershi p i n 
radar research and development empha- 
sizes a unique capability for the future. It 
is a capability to be reckoned with in any 
serious discussion of advanced radarsys- 
tems. Write to Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. You can be sure ... if 
it's Westinghouse. i-omi-. 


We never forget how much you rely on Westinghouse 




. . . comes through head heat unscathed! 


Higher and higher recording speeds mean instrumenta- 
tion progress — and problems! Increased speed and tension 
on tape generates friction that concentrates heat around 
recording heads and can make ordinary tape unreliable. 
Signal dropout or distortion can result when this localized, 
high-temperature build-up separates recording oxides 
from tape backing. 

“Scotch” brand Heavy Duty Instrumentation Tapes 
carry signals coolly through head-heat environments. They 
withstand temperatures from — 40°F up to +250°F. They 
last at least 15 times longer than 
ordinary tapes. Their heavy duty 
oxides and binders are formulated 
to resist heat extremes, minimize 
ruboff. Exclusive Silicone lubrica- 
tion eases head wear, tape wear. 

They offer 1000 times more conduc- 



tivity than ordinary tapes to drain off dust-gathering static. 

16 different “Scotch” Heavy Duty Tapes arc available 
in 3 series. Polyester backings offered are .65, 1 and 1.5 
mils. Choice of coating thicknesses includes .18 and .43 
mils. “400" series: excellent high and low frequency reso- 
lution. “500" series: smooth, sharp resolution for broad 
band, other high frequency uses. “900" series: ultra- 
smooth surfaces for predetection recording systems, 
critical wide band needs. 

technical talk Bulletin No. 3 explains temperature 
effects on recording tape, discusses heavy duty oxide and 
binder combinations. Free. Just write 3M Magnetic Prod- 
ucts Division, Dept. MCJ-83, St. Paul 19, Minn. 



magnetic Products Divisiun 
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RAYTHEON 


advanced design 

KLYSTRONS 

Is your project the design of dependable ground 
or airborne radar systems ... or equipment for 
aerospace guidance and navigation? If so, consider the 
many reasons why you, too, should design around 
Raytheon Klystrons. 

To name a few: ultralow noise, long operating life, 
highly stable electrical characteristics, exceptional 
frequency stability, reliability, long shelf life due to 
hi-temp double-vacuum bakeout. And for airborne types 
add: potted lead entries to eliminate high-voltage 
leakage, small size, light weight and rugged construction. 

Ask your Raytheon Sales Engineer for data on 
specific klystrons for service as • X-band low-noise 
oscillators • X-band hi-power amplifiers • Ka- and 
K-band dielectric-tuned oscillators. Or, write 
Raytheon Company, Microwave and Power Tube Division, 
Waltham 54, Massachusetts. 
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No one believed us! 


Sometimes a minnow outswims a 
whale! 

No one thought our small d-c 
motors could do all we claimed. 
So we gave them away for trial. 
We were the only people not sur- 
prised when our motors performed 
exactly as claimed. 

The problem was the inherent in- 
accuracy of a conventional gov- 
erned motor that couldn't be 
adjusted in flight. Had to be 


grounded and re-calibrated quite 
frequently! Was bulky! Heavy! 

We fished around, and came up 
with a whale of a chronometric 
motor. It was half the size and 
weight! Adjustable if necessary! 
Needed little or no maintenance. 
Did everything the larger motor 
did— and better! Unusual? Not at 
The A. W. Haydon Company! 

Our only concern is with time— and 
timing devices. We're confidenbof 


any product we make. We take 
pride in giving others the same 
confidence in us — and in our 
products. 

Do you have a time problem? 

We have a timely solution! 

MU UAYDW 
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EDITORIAL 


Other Side of the Coin 


(For the first time in National Aeronautics and Space 
Administration’s five-year history, it is meeting strong chal- 
lenges to its budget. Last week, a House appropriations 
subcommittee headed bv Rep. Albert Thomas ( D.-Tcx .) 
began an even more thorough scrutiny of NASA's Fiscal 
1964 requests than other congressional committees have 
made (see p. 25). The degree of support in some quarters 
for this critical approach is well illustrated by a recent public 
letter from Thcron J. Rice, legislative manager of the U.S. 
Chamber of Commerce, to Rep. Thomas calling for SI. 2 
billion cut in NASA's S5.7 billion request. To acquaint its 
readers with the kind of opposition the space budget faces. 
Aviation Week & Space Technology presents excerpts 
from Mr. Rice’s letter ,) 

The Chamber of Commerce recommends that this 
[the NASA request] amount be reduced by $1-2 billion 
and that a total of $4,512,000,000 be appropriated for 
NASA programs for Fiscal 1964. We believe this 
amount will adequately provide for a continuation of our 
national space program and will enable the space agency 
to meet the established goal of a manned lunar landing 
by the end of this decade. The amount we recommend 
will give the space agency an approximate 25% increase 
in appropriations over Fiscal 1965, which is the maximum 
growth rate we believe can be sustained and supported 
within the economic as well as scientific and technical 
capabilities of the nation. 

There is serious doubt as to the ability of NASA to 
spend wisely or properly manage the proposed increases 
in new obligational authority and expenditures. The 
National Defense Committee of the Chamber, after a 
careful analysis of the requested budget, concluded that 
if approved, the proposed increases might actually impede 
our present space efforts. Evidence submitted to the 
Committee indicates that there are not enough highly- 
qualified scientific and technical personnel available, 
other than through a crash program which might well 
entail actually reallocating this scarce resource, to carry 
out the accelerated program envisioned in the Fiscal 
1964 budget. 

Since May of 1961 . . . NASA has received virtually 
everything it has asked in the way of financial support. 
This congressional and public support was largely due 
to time elements and because it was necessary to start a 
number of projects essential to established goals and to 
winning the so-called international space race. A signifi- 
cant portion of the over-all program. Project Mercury, 
has been completed and we are well on the way to the 
next steps which will culminate in Project Apollo. 

Although detailed information was not available, 
chamber committees have made a thorough analysis of 
the authorization hearings and reports of both the 
House and Senate. 

Several areas of additional savings that we recom- 
mend for your consideration include the following: 

• Lack of coordination in the Space Program— Hearings 
on the NASA authorization bill brought out a definite 
lack of coordination and cooperation among the various 
agencies of the government in areas of mutual interest 
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related to the space program. Also of concern is the 
lack of communication between agencies having similar 
research and development programs to the point that 
duplication of research effort and facilities is virtually 
impossible to overcome or eliminate. The Appropria- 
tions Committee should examine similar research pro- 
grams for evidence of duplication and refuse to appropri- 
ate funds for operation of such programs . . . [specifically 
in the areas of] aerospace medicine . . . [and] human 
factors systems. 

Probably the best single example of duplication of 
effort occurs in the field of meteorological research and 
development. Of the 14 agencies [involved in weather 
research], NASA, the Weather Bureau, the National 
Science Foundation, and the Department of Defense 
were all found to be involved in basic research. 

• Construction and Use of Facilities— Because construc- 
tion of facilities must necessarily depend on approval of 
programs and projects for which they are required, we 
do not make any specific recommendations for reduc- 
tions in the appropriations request. We do believe, 
however, that the Independent Offices Appropriation 
Subcommittee should carefully scrutinize each request 
to determine if it is justified. . . . 

• Electronics Research Center— We believe the addi- 
tional justification requested by the House Science and 
Astronautics Committee to be the minimum require- 
ment before any funds are appropriated for the Elec- 
tronics Research Center. We note that the Senate 
Aeronautics and Space Sciences Committee deleted the 
requirement for justification of the proposed Center 
and required only additional information on the loca- 
tion. We cannot support this position and urge that the 
Appropriations Committee not appropriate funds for 
the Center until the cognizant congressional committees 
have received the information requested by the House 
and have submitted their findings to NASA. 

• Administrative Operations— A major portion of this 
request is for personnel compensation and personnel 
benefits to pay the salaries of a year-end total of 52,500 
persons. This represents an increase of 5,955 positions 
over those authorized in Fiscal Year 1965. Every effort 
should be made to resist further increases and we would 
hope that the appropriations committee could find ways 
to reduce further this amount. . . . 

•Facility, Training and Research Grants— It is high 
time that Congress took a long look at the proliferation 
of federal programs in the educational field and the 
tremendous increase of federal expenditures. At the 
present time, there are more than 40 government agen- 
cies with subsidies for educational programs with no 
means of coordination to assure that training appro- 
priate to our country's needs is pursued. 

The $50.6 million authorized by House action will 
enable the space agency to continue its current program 
of facility, training and research grants and would result 
in a leveling off of the program which threatens to in- 
crease further in subsequent years. 


LOW COST 


ADC's 


with accuracies to 0.01% 

and conversion speeds to 20,000 per second 



Here Is a whole family of new 

high performance/high speed Analog-fo-.DigHal Converters 

designed to tit the requirements of virtually all data acquisition systems. 


ASTRODATA Series 3000 line of Analog-to- 
Digital Converters offers you 1088 standard 
production models produced from a library of 
13 basic circuit cards. From these, you can 
select full scale range . . . speed . . . accuracy. . . 
sample-and-hold . . . resolution . . . output format 
to meet your specific requirements. 

Where highest speed is desired, decisions are 
made at the rate of 2.5 microseconds per bit, 
yielding 20,000 or more conversions per sec- 
ond for 10-binary bit converter. Where max- 


imum accuracy is required, a basic accuracy 
of 0.01% is provided with decisions made at 
the rate of 4 microseconds per bit, yielding 
approximately 13,500 conversions per second 
for 14-binary bit converters. 

Especially suited for use with time-multiplexed 
input data. Series 3000 ADC’s provide high 
speed, ultimate accuracy, reliability and 
modular plug-in construction in one compact 
package . . . maximum value for your instrumen- 
tation dollars. 
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WHO'S WHERE 


In the Front Office 

William A. Ray, board chairman, and 
George K. Bryant, president, ITT General 
Controls, Inc., Glendale. Calif. 

Sanford B. Kauffman, vice president-engi- 
neering, Pan American World Airways, Inc., 
and W. Waldo Lynch, vice president-com- 
munications. Also: John G. Borger, chief 
engineer, and Dallas Sherman, assistant sec 
retary. 

Hugh Buckingham has joined the board 
of Hawker Siddelcy International Ltd., Lon- 
don, England, as director for aviation and 
responsible for sales coordination overseas- 
aviation products. Hugh Rice has joined the 
board of Hawker Siddelcy Holdings Ltd.; 
he will assist the managing director. 

George Ingram, Jr., a senior vice presi 
dent. Raytheon Co., Lexington. Mass., and 


chief finals 


I officer. 


a; Marshal I. C. Cornblot (RCAF, 
ret.), a vice president of Canadair, Ltd., in 
charge of European Operations with offices 
in London, England. 

William P. Daley, vice president-finance. 
Aero Geo Astro Corp.. Alexandria, Va. 

James T. Scholia, a vice president of Pan 
American-Grace Airways, Inc.; he will head 
the operations department and assume over- 
all supervision of the Miami office. 

J. P. Chambers, corporate sccrctarv, Mel- 
par, Inc., Falls Church, Va. 

ident and a director of Ford Motor Co., 
has been named a consultant to Litton In- 
dustries, Beverly Hills, Calif. 


Honors and Elections 

The Mackay Trophy has been presented 
to the crew of a Strategic Air Command 
B-58 Hustler for its record flight of Mar. 5, 
1962, which established a new Los Angelcs- 
to-New York flight time of 2 hr. 58.7 sec. 
The crewmen are: Maj. Robert G. Sowers, 
aircraft commander; Capt. Robert MacDon- 
ald, navigator; Capt. John T. Walton, de- 
fensive systems operator. 

The Air Force Systems Command Award 
for Outstanding Achievement for develop- 
ing a new aerospace vehicle guidance tech- 
nique has been presented to the following 
team of engineers from Honeywell's Aero- 
nautical Div. and Military Products Group 
Research Dept.: Werner Egli, Richard A. 
Evans, Louis J. Gucrtin, William J. Lewis. 
David L. Paine and Richard J. Reilly. 


Changes 

Ivan E. Walenta has joined the staff of 
Electro-Optical Systems, Inc., Pasadena. 
Calif., as a senior scientist-advanced systems 
engineering. Also: Edmund M. Digiulio. 

m Dr. 0 Kamucl White, Federal Air Sur- 
geon, FAA, Washington, D. C. 

Raymond Capiaux has been named sen- 
ior member, fluid mechanics, of Lockheed 
Missiles & Space Co.’s Mechanical and 
Mathematical Sciences Laboratory, Palo 
Alto, Calif. 

(Continued on page 120) 


INDUSTRY OBSERVER 

► Negotiations for a S20-million B-26K modification program are under way 
at Ogden Air Materiel Area, Hill AFB, Utah. Approximately 40 aircraft, 
like the initial prototype modified by On Mark Engineering (AW Mar. 18. 
p. 66) would be purefiascd for counter-insurgency (COIN) warfare missions. 
Several companies besides On Mark are bidding on the program. 

► Sikorsky CII-3B twin-turbine helicopter will be demonstrated to USAF's 
Air Rescue Service at Orlando, Fla.. Aug. 28 as a possible rescue and recovery 
vehicle for spacecraft. Air Force has ordered the C.II-3C (S-61R) rear-load- 
ing version (see cover) as its long-range support helicopter (AW July 8, 
p. 22), and some of these helicopters may go to ARS (see p. 19). 

► Air Force using commands, primarily Pacific Air Force, have generated 
requirements for 40-50 Fairchild C-123H conversions, using General Electric 
J85 turbojet engines on wing pylons in addition to the Pratt & Whitney 
R-2800 reciprocating powcrplants normally carried. Approval and funding 
of the program still is uncertain, however. Maintenance and operating funds, 
the source for such a modification program, are heavily committed to the 
B-52 modification program for Fiscal 1964 (see below). 

► Hawker Siddeley is negotiating with Atlantic Aviation Corp. and AiRc- 
search Aviation Service Co. for sale of the de Ilavilland DH-125 executive 
jet in the U. S. Meetings were scheduled in this country over the weekend, 
and an agreement may be announced this week. 

► First of the next batch of 16 de Havilland Caribou transports is expected 
to be flown from Canada to India in September. Since the start of the 
Sino-Indian conflict last October, Canada has supplied India with eight 
C-47s, five Otters and 36 Harvard aircraft. This assistance has been made 
available partly as an outright gift and partly on loan at reduced interest. 

► Considerable noise reduction research appears to be necessary before VTOL 
transports, such as the tilt-wing Ling-Temco-Vought XC-142A, would be 
pennitted to operate from pads located inside cities or other densely popu- 
lated areas. Indications arc that the propeller noise levels generated by the 
XC-142A on takeoff would be similar to a Constellation on takeoff. 

► Development of photosensitive materials to produce visible images almost 
immediately after exposure will be sponsored by Air Force’s Aeronautical 
Systems Div. The technique, which will involve no wet chemical processing, 
would be designed to provide an image for airborne assessment within 8 sec. 
after exposure. Proposals arc to be submitted by Aug. 29. 

► Range safety studies conducted at both Atlantic and Pacific missile ranges 
suggest that if the present restrictions on boost vehicle launch azimuths at 
both bases were lifted, the hazard to populated areas in the U. S. would be 
no greater than that created by jet transport operations. The limits of launch 
azimuth have imposed severe restrictions on many U. S. space efforts. 

► Modification program for USAF’s Boeing B-52 bombers will taper off in 
the current fiscal year, in which SI 06.9 million was requested for completion 
of 15 changes ranging from structural beefing of the wings to automatic 
checkout equipment for the electronics system. Most active year of the 
modification program was Fiscal 1962, when S260 million was asked for 
initially and another S145.9 million was requested later. In Fiscal 1963. 
S312 million was requested. Total requested for the three years was S824.8 
million. 

► Federation Aeronautique Internationale has certified as a world record the 
speed of 253.818 kpli. (157.6 mpli.) set last May by a Russian twin-turbine 
Mi-2 helicopter over a 100-km. closed course. The Soviets had claimed a 
mark of 164 mph. for the Mi-2. Previous record for helicopters in the 1,750- 
3.000 kg. (3,900-6,600 lb.) class was 142.1 mph. set in 1960 by an Anny/Bcll 
UH-1 Iroquois. 


August 26, 1963 
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Perfect gyro.. Spin a globule of homogeneous fluid and it is innately in balance . . . becomes a 
feet gyroscope. Sperry has applied this principle to produce the SGY 2000 Fluid Sphere Gyro . . 
instrument with high accuracy and reliability at low cost. □ The spinning liquid mass, replacing the conven- 
tional rotating wheel, can detect motion changes smaller than l/lOOth of a degree per 
hour. It has less than half the parts of conventional gyros — no high-precision parts. It 
warms up quickly, without a heater, can be stored and operated from -65° to +200°F.Q . 

This two-axis gyro, from Sperry’s fluid gyro series, can serve in an inertial platform, s 
rate gyro, for tactical missile guidance or autopilot control. Can the "perfect gyro” help 
your project? INERTIAL DIVISION, Sperry Gyroscope Company, Great Neck, N. Y. 
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Perilous Passage 


Soviet Space Flight 


Supersonic Transport 


Happy Birthday to Me 


Washington Roundup 

In all of its perilous passage through Congress since hearings began last February, 
National Aeronautics and Space Administration's $5.7-bil!ion budget request has 
received nothing like the rough treatment it’s getting from the Mouse independent 
Offices Appropriations Subcommittee. Witnesses— including Dr. Wcrnher von Braun, 
director of the Marshall Space Flight Center, and Dr. William Pickering, head of the 
Jet Propulsion Laboratory'— emerged from the subcommittee’s closed hearings last week 
somewhat shaken by the experience. 

Parent House Appropriations Committee probably will recommend a NASA 
budget for Fiscal 1964 of about S5.2 billion. The Senate Appropriations Committee is 
expected to vote a S5.4- or S5. 5-billion budget and the appropriation will have to go to 
a House-Senate conference committee for resolution. 

This is what happened to legislation which authorizes NASA spending for Fiscal 
1964. The House approved a S5.2-billion measure and the Senate S5.5 billion. For a 
while, it looked as if conservative Republicans would succeed in a legislative maneuver 
which would have bound the House conferees to hold the line for a $5. 2-billion author- 
ization (AW Aug. 19, p. 2S). Rep. James Fulton (R.-Pa.) said he succeeded in con- 
vincing the House Republican leaders that this would have “cut the guts out of the 
space program." 

Although the authorization bill recommended by the conference committee prob- 
ably will come out at about S5.4 billion, the real threat to the NASA budget is the 
House Appropriations Committee. Right now it looks as though NASA won't end up 
with an appropriation of more than 55.2 or S5.3 billion. 


U. S. space scientists, who have never taken Sir Bernard Lovell's pronouncements 
on the space race too seriously, are even more skeptical of the British astronomer's 
statements that the Soviet Union may have canceled or slowed down its manned lunar 
landing program. In observing the first anniversary of the Vostok 3 and 4 group (light 
(AW Aug. 20, 1962, p. 26), Soviet officials said their manned flight program would lead 
to landing cosmonauts on the moon. Then Soviet Gen. Nikolai P. Kamanin said last 
week that Cosmonauts Yuri Gagarin and Gherman Titov arc preparing for a flight 


Willis M. Hawkins, Lockheed Aircraft Corp.’s vice president for science and engi- 
neering, is considered a leading candidate for assistant secretary of the Army for research 
and development, a post vacated recently by Finn J. Larsen. 


Selection of Eugene R. Black as a special adviser to the President on the financial 
aspects of the supersonic transport (SST) (AW Aug. 19. p. 37) without consulting N. E. 
llalabv may indicate White House disenchantment with the FAA administrator’s leader- 
ship in the SST program. Ilalaby received word of the appointment only shortly before 
the official announcement was released at I Ivannis Port. 

Black's prime mission is to evolve a program which will soften industry opposition 
to a requirement that it underwrite 25% of the cost of developing the aircraft. Black 
probably will recommend that the government pay the entire development cost. 

In an effort to keep abreast of the British and French in the supersonic transport 
race, the FAA last week took the unprecedented step of inviting 1 1 foreign flag carriers 
to hear a sales pitch on the U.S. project. Gordon M. Bain, FAA deputy administrator, 
stressed U. S. experience in building supersonic military aircraft and the construction of 
safe and profitable commercial planes. He also reiterated earlier claims that the U.S. 
is not far behind the British-French Concorde program. 


Aerospace Industries Assn., the American Institute of Aeronautics and Astronautics 
and the Aviation/Space Writers Assn, have announced they will sponsor a 520-per- 
plate fifth anniversary dinner for NASA on Oct. 5— in response to a polite and subtle 
suggestion that originated within the honored agency itself. 

Friends of Lt. Col. John A. (Shorty) Powers have enlisted the help of Rep. Albert 
Thomas (D.-Tex.) to make sure tlxat NASA puts Col. Powers in charge of the agency's 
5600,000 1964 World’s Fair exhibits and educational programs. Col. Powers’ sup- 
porters sav the agency indicated he would have the World’s Fair job to soften the blow 
of his removal as director of public affairs for the Manned Spacecraft Center, but that 
the agency now wants to put him in a less attractive job. 

—Washington Staff 
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Joint Chiefs Fight MMRBM Fund Slash 


Gen. Taylor says allies are ‘intensely interested in 
program, urges that $ 100-million cut be restored. 

Washington— Joint Chiefs of Staff last week publicly took issue with Sec- 
retary of Defense Robert S. McNamara and urged the Senate to restore a 
SlOO-million House reduction in the mobile medium-range ballistic missile 
(MMRBM) program— probably the most controversial major item in the 
Fiscal 1964 budget. 

Deputy Secretary’ of Defense Roswell L. Gilpatric told the Senate Defense 


Appropriations Subcommittee that he 
tion acceptable. 

Gen. Maxwell D. Taylor, JCS chair- 
man, challenged this. He told the sub- 
committee the cut would delay ultimate 
operational readiness of an MMRBM 
system by 12 to IS months. It would 
leave only S43 million for Fiscal 1964. 
This would be applied to the develop- 
ment of guidance, and command and 
control aspects. 

In making the SlOO-million cut, 

I louse Appropriations Committee noted 
that firm agreements on deployment 
have not yet been made with North 
Atlantic Treaty Organization (NATO) 
countries and suggested that Army’s 
Pershing and Navy's Polaris missiles be 
considered for the MMRBM mission 
(AW July 1, p. 34). 

"Our NATO allies are intensely in- 
terested in our treatment of this’ pro- 
gram," Cen. Taylor told the Senate sub- 
committee. “They have come to regard 
an MMRBM as essential to replace 
obsolescent aircraft and missiles now 
assigned to the attack of targets of prime 
interest to NATO. The proposed re- 
duction of funds . . . will be regarded 
with apprehension and will be inter- 
preted by some as an indication of our 
reduced concern for the requirements 
of the defense of the NATO area." 

It was disclosed at the hearing that 
Defense Dept, has agreed to accept over 
SI. 5 billion of the 52-billion reduction 
made in its Fiscal 1964 budget by the 
House. This is a notable departure from 
the stand-firm tradition of previous De- 
fense Dept, administrations in defend- 
ing their budgets in Congress. 

The House reduced Defense's request 


and McNamara considered the reduc- 


for new appropriations from S49 billion 
to S47 billion. Last week Gilpatric asked 
the Senate subcommittee to restore only 
S437 million. These included: 

• Procurement. Restoration of about 
S240 million of a SI -billion net House 
reduction, and acceptance of $820 mil- 
lion of the cut. 

• Research and development. Restora- 
tion of SI 00 million of a S373 million 
net House reduction and acceptance of 
$273 million of the cut. 

In accepting a 1 % across-the-board 
reduction— or about SI 58 million— in all 
procurement items not cut individually 
by the House. Gilpatric commented: 

"Notwithstanding the already am- 
bitious cost-reduction goals we have set 
for ourselves, we are willing to under- 
take this further burden and try to find 
an additional SI 58 million of savings 
... I want to remind . . . that we must 
also provide for cost overruns . . . Right 
now we have before us cost increases in 
the Air Force's Minuteman program, 
the Navy’s A-5C, the Army’s Chinook 
and many others. These cost overruns 
will have’ to be financed out of savings 
made elsewhere ... or the programs will 
have to be reduced.” 

Gilpatric asked these restorations: 

• Grumman Intruder, S59 million. The 
House eliminated the entire S59 mil- 
lion asked for Fiscal 1964 and said the 
Navy program should be deferred until 
the technical feasibility and perform- 
ance characteristics of the aircraft have 
been more fully determined. The S59 
million would procure 12 of the EA-6A 
Intruders. Gilpatric said that although 


Westinghouse Lunar Powerplants Study 

Washington— Army Corps of Engineers has begun negotiations with Westing- 
house Electric Corp. for study and conceptual design of a nuclear powcrplant and 

which will run six inonths^will be about S500.000. 

oped and launched by 1972. Westinghouse will study and determine the potentials 
of several approaches during the first three months. Then a decision will be made 
on which approach will be designed. 

The contracts are being managed by the Corps of Engineers for the National 
Aeronautics and Space Administration. Ten companies bid on each of the projects. 


there is uncertainty as to some of the 
electronics components, “there is ab- 
solutely no question with regard to the 
Marine Corps’ requirement for an im- 
proved reconnaissance and electronic 
warfare capability.’’ 

• Lockheed C-141, S25 million. The 
House’s two objectives were a $10-mil- 
lion reduction in Air Force spares and 
parts procurement and a SI 5-million 
recoupment from Lockheed Aircraft 
Corp. in anticipation of profits from 
future commercial sales. Gilpatric dis- 
counted the possibility of either of these 
objectives, lie said Lockheed’s com- 
mercial sales would not start until about 
1966, and that at this point it is im- 
possible to calculate what the profit 
from them might be. The effect of the 
S2 5-million cut, he said, would be a 
reduction of three aircraft in Fiscal 
1964. "thus delaying the buildup of our 
airlift capacity which we deem so 
essential to our limited war capabilities." 

• McDonnell RF-4C, $25 million. The 
House recommended a S2 5-million 
slow-down in the USAF tactical recon- 
naissance Phantom 2 aircraft program 
so that uncertainties in its electronic 
system could be resolved. Gilpatric 
minimized these. He said moderniza- 
tion of the reconnaissance force is “a 
most urgent problem” and that recon- 
naissance is now the limiting factor in 
tactical air support of ground forces. 

• Lockheed HC-130E, S16.2 million. 
The House made this reduction to 
eliminate four aircraft. Gilpatric stressed 
urgency in modernizing USAF’s search 
and rescue fleet. As the tactical and air- 
lift forces expand and become deploy- 
able over longer distances, the need for 
longer-range recovery aircraft also in- 
creases, he said. 

• Naw trainers, S21.9 million. Gil- 
patric asked for restoration of $10.2 mil- 
lion for six Grumman Gulfstream navi- 
gational trainers, and SI 1.7 million for 
North American Aviation T-2B basic 

• Communications satellite, S44.6 mil- 
lion. Gilpatric accepted SI 5 million of 
the S59.6-million reduction made bv 
the House. The S44.6 million, he said, 
is needed to meet a financing require- 
ment of S120.6 million for Fiscal 1964. 

• I.ing-Tcmco-Vouglit Lance (Missile 
B), S5 million. The House said the 
missile could be developed for $5 mil- 
lion less at the contractor’s plant at 
Dallas, Tex., than at the proposed 
Army facility at Warren, Mich. For the 
short run, this is true, Gilpatric said. 
On the long-run, use of the Warren 
facility will bring savings because it has 
about S10 million worth of special mis- 
sile machine tools that can be used for 
Lance, Gilpatric said. 
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$125 million now earmarked for the Dyna-Soar or Mach 3 aircraft programs to Air 
Force’s participation in the Gemini program. 

nautics and Space Administration Gemini capsules. 

A study to expand the program is now under way. Dr. Harold Brown, director of 
defense research and engineering, told the Senate Defense Appropriations Subcom- 
mittee that “it may indicate that one can do some further experiments starting per- 
haps with ground and aircraft experiments and proceeding to additional Gemini 
flights. If so, that will require 1964 funds.” He mentioned the possibility of two 
additional Gemini flights that would be all-Air Force. 

The Defense budget as passed by the House restricts $125 million to use on the 
Dyna-Soar program, the RS-70, or any unforeseen Mach 3 aircraft development. 
Defense Dept, urged the Senate subcommittee to include “space vehicle” in this 
restricb'on so the money could be shifted to Gemini. 

Deputy Secretary of Defense Roswell L. Gilpatric denied a suggestion by Sen. 
Richard Russell (D.-Ga.), the subcommittee chairman, that “Dvna-Soar is now 
deader than the RS-70." 

Brown said Air Force strongly supports the Dyna-Soar program but has made 
“no choice as between Dyna-Soar and Gemini.” 

A planning board representing Defense Dept, and NASA (AW July 22, p. 225) 
has already outlined possible Air Force Gemini flights, some costing in the tens of 
millions of dollars. Brown said. 


DOD Curtailment of Solids Work 
Dropped Due to Stout Opposition 


By Larry Booda 

Washington— Defense Dept.'s deter- 
mination to drastically curtail large 
solid-propellant booster development 
melted last week in the face of con- 
gressional, intra-govemmental and in- 
dustry pressures. 

Deputy Secretary of Defense Ros- 
well L. Gilpatric and Dr. Harold Brown, 
director of defense research and en- 
gineering, proposed that S34 million 
be earmarked in the Fiscal 1964 ap- 
propriations bill for continued devel- 
opment of the 156-in. and 260-in. 
motors. They appeared before the Sen- 
ate Defense Appropriations Subcom- 
mittee with reclamas on proposed 
money cuts (see p. 26). 

Funding Comments 

Late in June Dr. Brown, in response 
to a House cut of 3% in defense re- 
search, development, test and evalua- 
tion funds, circulated an internal 
memorandum asking for comments on 
a proposal to completely eliminate 
funds for the large solids program for 
which a total of $46 million had been 
asked in the original budget request 
(AW July 8, p. 18). 

The Air Force replied emphatically 
that it believed solid propellant tech- 
nology should be pursued because of 
the needs for a multi-purpose booster 
in the future. The Brown proposal 
also would have eliminated most of the 


advanced development money for the 
Air Force Acrospaceplane compo- 
nents. Defense officials, in closed com- 
mittee sessions, proposed restoring 
some of this money. 

When James E. Webb, administra- 
tor of the National Aeronautics and 
Space Administration heard of Dr. 
Brown’s plan he transmitted his objec- 
tions to DOD. saying that it abro- 
gated a DOD-NASA agreement of 
Nov. 1962. Failing to budge defense 
officials, lie then wrote a letter to Sen. 
Richard B. Russell (D.-Ga.). chairman 
of the Senate subcommittee, protest- 
ing the cuts and saying that NASA 
needed the knowledge to be gained 
from the program. 

Dr. Brown then proposed, in an in- 
ternal memorandum dated Aug. 19, 
that SI 6 million should be requested 
to continue development of the 1 56-in. 
motors and that the 260-in. tests be 
deferred indefinitely. 

Two days later, before the commit- 
tee, the plan was further changed to 
include an additional SIS million for 
the 260-in, work, with a promise to 
request another $12 million in Fiscal 
1965. 

Both Sen. Russell and Rep. George 
C. Miller, (D.-Calif.), chairman of the 
House space committee, heard of the 
DOD reductions and threatened to 
take the whole program away from De- 
fense and give it to NASA. 

Some observers believe that the 


whole DOD plan to reduce the pro- 
gram was a political maneuver to re- 
gain some of the House-imposed cuts. 
Other sources have indicated that there 
are technical reasons for a slow down 
and restudy of the boosters. 

Aerojet-General and Thiokol. the 
two companies selected to develop the 
260-in. motors, have spent large sums 
of their own money to acquire property 
adjacent to navigable waterways so that 
the monolithic motors could be trans- 
ported to Cape Canaveral, Fla., for fir- 
ing. The motors will be too big to 
move by rail or road. Aerojet’s plant 
is in Dade Count)', southwest of Miami, 
Fla. Thiokol has chosen Camden 
Count)’, Georgia. 

The 156-in. motors can be built in 
segments and shipped by rail and truck 
to launching sites for assembly. 

High-level Administration thinking 
outside of Defense Dept, and NASA is 
that the large booster tasks can be done 
under other programs now in existence. 
This thinking is dominated mostly by 
economic considerations that the coun- 
try' cannot afford to go ahead with both 
large liquid and large solid booster pro- 
grams. 

The controversy also pitted storable 
liquid propellant proponents against 
those favoring solid propellants. The 
pressures developed have focused on 
Capitol Hill but have spilled over into 
Defense Dept, and NASA. During the 
past seven weeks, the Air Force has 
maintained its position within the De- 
fense Dept, but has made no overt 
moves to save its programs. The Air 
Force maintained that it would cost 
more to terminate current contracts 
than to continue. 

Package One 

Both Aerojet and Thiokol were 
chosen to demonstrate static firings of 
a half length, 260-in. dia. solid-propcl- 
lant motor of approximately 3 million 
lb. thrust. This is called package one. 

From a technical feasibility stand- 
point, the largest solid-propellant motor 
that can be built in segments is 156 in. 
Thiokol was chosen for package two to 
demonstrate a static firing of a 156-in. 
dia., two-segment motor developing 3 
million lb. thrust with a fixed nozzle. 
This work will be done at the Georgia 
plant. 

Thiokol. as part of package three, 
also will demonstrate firing of a 1 56-in. 
dia., 1-million lb. thrust single-segment 
motor using vector control through 
movable nozzles. This will be done at 
the Wasatch Div., Brigham City. Utah. 

Lockheed Propulsion Co. will static 
fire a 156-in. dia.. 1 million lb. thrust 
single-segment motor, demonstrating 
thrust control through jet tabs. This is 
package four. 

Air Force encountered some unfore- 
seen technical discoveries since the con- 
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tractors were selected last Apr. 17. For 
one thing, the nozzle exit plane of a 
1 56-in. motor is greater in diameter than 
the casing. This also would apply to a 
solid upper stage. The Air Force Space 
Systems Div. or industry studies had 
not dealt with aerodynamic effects and 
consequent structural problems caused 
by this configuration. 

In addition, a five-segment, 156-in. 
motor will be 170 ft. high. This now 
is considered impractical. Segment 
lengths probably will have to be cut to 
optimize the over-all length. 

These problems will receive close 
scrutiny before anv flight test contracts 
are let. As they stand now, the 156-in. 
ground firings essentially are aimed at 
using the motors as gas generators for 
checking out nozzles. One control ap- 
proach which has not yet been included 
in a contract is liquid injection. Both 
Thiokol and Lockheed will have to 
demonstrate 5 deg. of vector control 
with their respective methods. SSD 
thinking is that liquid injection could 
not produce a vector of that magnitude. 

Military need for large solid-propel- 


By Katherine Jolinsen 

Washington— Comprehensive plans 
for a long-range underground nuclear 
testing program, establishment of a 
standby readiness for atmospheric test- 
ing and a major program for develop- 
ment and deployment of nuclear detec- 
tion systems is being prepared by the 

They will be scrutinized by two Sen- 
ate committees— Armed Services and 
Foreign Relations-before action is 
taken on ratification of the treaty ban- 
ning tests in the atmosphere, space and 
under water. Underground testing is 
exempted from the ban. 

The Administration plans will imple- 
ment safeguards which the Joint Chiefs 
of Staff testified were needed. The 
Senate Armed Services Committee has 
asked the Administration to draft spe- 
cific plans for ensuring these safeguards. 

President Kennedy last week assured 
Congress that “we are going to describe 
in detail what steps we are going to take 
to implement the four safeguards." The 
JCS called for maintenance of nuclear 
laboratory facilities during the testing 
moratorium as well as “comprehensive, 
aggressive, and continuing underground 
nuclear test program,” the maintenance 
of facilities and resources “to institute 
promptly nuclear test in the atmos- 
phere,” and improvement of the capa- 
bility to detect treaty violations and 
maintain knowledge of Sino-Soviet nu- 


lant boosters as intercontinental ballistic 
missiles, has disappeared with improve- 
ment of nuclear warhead yields. One 
Air Force proposal calls for a 30,000 lb. 
payload. This, however, could be han- 
dled by the USAF-Martin Titan 3 
booster, which is a Titan 2 core and 
one or two upper stages with two 
United Technology 120-in. dia. solid- 
propellant motors which are strapped to 
the core. 

The Aerospaceplane component cate- 
gories that were included in the original 
budget request for Fiscal 1964 were 
SR 651B, air collection, $2 million; 
SR 651C, Mach 8 ramjet, S3 million; 
SR 65 ID, liquid air cycle (LACE) en- 
gine. S5 million; SR 651E, supersonic 
combustion, S3 million; SR 651F, tur- 
bo-accelerator, SI million; SR 651G, 
advanced structures, S4 million. 

The Brown memorandum of June 
proposed cutting all but the Mach S 
ramjet funding. Some of the money in 
the other categories will be restored if 
Defense Dept, recommendations made 
in closed sessions of the committee are 
approved. 


clear activity, capabilities, and achieve- 

Last week's Senate hearings focused 
on the major issue dramatically raised 
by Dr. Edward Teller— whether the 
treaty will give the USSR a decisive ad- 
vantage in the development and deploy- 
ment of an anti-intercontinental bal- 
listic missile defense system. 

During a full-day session. Teller re- 
peatedly and emphatically insisted it 
would. Ratification of tile treaty, he 
declared, would amount to “giving away 
the future safety of this country.” 

Dr. Harold Brown, director of de- 
fense research and engineering, chal- 
lenged not only Teller's conclusion but 
also the technological and intelligence 
data on which it was based. 

The heart of Teller's contention was 
that the USSR, during its intensive 
1961-62 nuclear test series, obtained 
enough knowledge to enable the de- 
velopment of an operational anti-ICBM 
system. The U. S. does not have com- 
parable operational knowledge and 
would require atmospheric testing to 
obtain it, he said. 

USSR tests “were unmistakably de- 
signed for missile defense,” Teller de- 
clared. “I do not believe the Russians 
need any more atmospheric tests." 

The main contribution that might be 
made to anti-ICBM development by 
atmospheric testing is information on 
the blackout of missile communications 
and radars by nuclear bursts. 


U. S. and Russian knowledge on these 
nuclear weapons effects is at a stand- 
off, Brown said. “We have data they 
don’t have and vice versa." 

The joint chiefs generally endorsed 
Brown's position and said that further 
atmospheric testing is not an essential 
requirement for development of an 
anti-ICBM system— although it may 
be desirable. USAF's chief of staff, 
Gen. Curtis LeMay, pointed out that 
none of USAF's ICBMs have been 
exposed to atmospheric testing-Atlas, 
Titan or Minuteman. We could have 
the same "high confidence” in an anti- 
ICBM without atmospheric testing that 
we have in the ICBMs, Gen LeMay 

Gen. LeMay said he requested proof 
testing of the three ICBMs in the 
1962 Dominic series but that his pro- 
posal was rejected either by Secretary 
of Defense Robert S. McNamara or 
the President. Navy’s Polaris missile 
was tested in the Dominic series. 

Backing Teller's position. Dr. John 
S. Foster, director of the Atomic En- 
ergy Commission's Lawrence Radia- 
tion Laboratory, testified that his 
"starkest" concern is that the U. S. will 
not be able to test ICBMs in the atmos- 
phere. 

“Missile systems for offense or de- 
fense are extremely complex yet must 
function not only under the ideal lab- 
oratory conditions in which they are 
usually tested, but also under the most 
adverse conditions— those of nuclear 
war,” Foster said. 

“I know of simpler systems which 
have not performed as expected— or 
have actually failed— when proof-tested 
in environments which arc far better 
understood than that of a hostile nu- 

Through atmospheric testing, Teller 
contended, the U.S. could have an 
anti-ICBM system that would be effec- 
tive against China for the next two 
decades and partially effective against 
Russia. Missile sites could be protected 
for retaliation, but cities could not be 
saved and the population would have to 
go underground. Teller said. He called 
for a massive fall-out shelter program. 

The U.S. might eventually develop 
a system which could stop incoming 
missiles 100 mi. from its shorelines, but 
no such proposal is even being con- 
sidered by the scientific community 
now. Teller said. 

Tlie Administration has already taken 
one step to improve its standby readi- 
ness to resume atmospheric testing 
promptly if Russia suddenly abro- 
gated the treaty. The President said S22 
million has been allocated to prepare 
Johnston Island in the Pacific "for that 
unhappy eventuality if it should oc- 
cur.” Tests which are being planned— 
possibly to be put on the agenda of an 
atmospheric test series if tests were 


Detailed Test and Detection Plans 
Readied to Back Nuclear Treaty 
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Washington— Joint Chiefs of Staff last week finnly supported 
ratification of a nuclear test ban treaty, which admittedly 
involves military risks, in public testimony before three con- 

Armed Services. But two Air Force commanders opposed ? it. 

USAF Chief of Staff Gen. Curtis LeMay refined his position 
by saying that he is probably “more pessimistic" over the risk 
elements than the Army and Navy chiefs. Gen. LcMav vigor- 
ously protested a suggestion that his support followed “brain- 
washing" by the Administration. “I would resent very much 
any attempt to put pressure on me," he said, “and no pressure 
has been applied.” 

Gen. Thomas S. Power, commander of USAF's Strategic 
Air Command, and Gen. Bernard A. Schriever. commander of 
the Systems Command, testified in closed sessions of the 
Senate Preparedness Investigating Subcommittee. Their testi- 
mony has not been made public, but Chairman John Stcnnis 
(D.-Mo.) said that Gen. Power opposed the treaty because “in 

a lowcfconfidencc than others that we could or would main- 
tain our present . . . superiority with the treaty in effect.” 

Gen. Schriever testified "solely from a technical and military 
standpoint, according to Sen. Stennis. The senator said 
Gen. Schriever felt "the treaty would impose limitations on 
him in the performance of his work and from a military stand- 

sized that, although he had reasonable confidence in the sur- 
vivability of our missile systems, we could never be certain and 
unresolved questions would remain if there is a prohibition on 
atmospheric testing." Highlights of joint chiefs' statement: 

• With regard to U. S.-USSR technological superiority: "It is 
indicated that the USSR is ahead of the U. S. in the high 

edge derived from high yield nuclear explosions and in the 
vicld/wcight ratios of high yield devices; and that the USSR 


e Views on Treaty 

lags somewhat behind the U. S. at low yields,” statement said. 

“In the anti-ballistic missile field, development of the U.S. 
system does not depend on atmospheric testing and hence this 
treaty will not significantly influence any imbalance that may 

"In the field of tactical nuclear weapons, particularly in the 
field of very low yield weapons, the U. S. is probably ahead 
in the quality and diversity of systems.” 

• With regard to net superiority, “in the ability to inflict dam- 
age on the enemy ... the U. S. at present is clearly ahead of 
the USSR in the ability to wage strategic nuclear war. and is 

whereas the Soviets have developed a substantial mid-range 
If the treaty is faith fillly observed, “the U. S. would not be 
ably has in the high yield weapons field, whereas the Soviets, 
lead which we may presently have in the low yield tactical 
with less desirable characteristics than would be the case if 
Progress from Soviet clandestine ^ testing would be "a reli- 
able balance of military strength if adequate safeguards arc 

• Conclusion: “While there arc military disadvantages to the 

. . . The broader advantages . . . have led the JCS to conclude 
that it is compatible with the security interest of the U.S. 
and to support its ratification. . . The most serious reserva- 
tions of the JCS . . . arc more directly linked with the fear of 
a euphoria in the West which will eventually reduce our vigi- 
lance and the willingness of our country and of our Allies to 
expand continued effort on our collective security. . ." 


resumed— are anti-ICBM blackout tests 
and weapons effects tests to determine 
the effects of surface blasts on hardened 
missile sites, Brown said. 

Defense Dept, and Atomic Energy 
Commission are now considering mov- 
ing ahead with development of a high- 
yield nuclear weapon. This has long 
been urged by Air Force. Presumably 
it would be directed against hardened 
Russian missile sites. Russia tested 
weapons up to almost 60 megatons 
during the 1961-62 series. U.S. has 
developed weapons only to about 30 
megatons, but can develop bigger 
yields without atmospheric testing. 

On U.S. resistance to attack on its 
own missile sites. Brown said: 

"In the future it is expected that fir- 
ing of advanced U. S. missile systems 
will be possible with a signal sent out 
from an aircraft without needing sur- 
vival of the launch control centers or 
their connections to the missile, which 
will eliminate any effect of vulner- 
ability of launch control centers and 
control cabling.” 

Brown made the following points 
about clandestine tests that Russia 
could conduct under the treaty and 
about programs being considered to 
detect them (AW Aug. 5, p. 26); 


• Space tests of weapons with yields 
of 5 megatons or more “could be of 
interest to a possible violator" in con- 
nection with nuclear weapons develop- 
ments. Anti-ICBM tests on blackout, 
which require the presence of atmos- 
phere to produce blast, would be pre- 
cluded. Tests to explore midcourse 
intercept of an ICBM or measure vul- 
nerability not connected with blast 
could be carried out in space with bet- 
ter results than through underground 

Considering reliability, one success- 
ful test of this kind might cost hun- 
dreds of millions of dollars and take up 
to a year to execute— following years of 
preparation. A test series would not be 
"impossibly expensive" for Russia, but 
could only be justified “on the basis of 
benefits which we do not foresee." 

A ground-based system for detection 
of space explosions has already been 
developed. With the cooperation of 
allied and neutral nations, a world-wide 
system could be installed with the 
capability of detecting an unshielded 
10-kiloton test at 620,000 mi., and an 
unshielded 10-megaton test at 18.6 mil- 
lion mi. This ground-based system can 
be improved even further. 

To complement the ground-based 


system, a system of satellites rotating 
around the earth could be made fully 
operational within three years. This 
system would detect as little as 10 kilo- 
tons exploded 62 million mi. away. 

Shielded tests of several megatons 
conducted at 1S.6 million mi. could 
escape detection. The answer to this 
is a yet undeveloped system of satellites 
circling the sun. 

• Upper atmosphere. "Identification” 
capability in the atmosphere from 
about 6 mi. to 18 mi. has weaknesses 
now. This could be improved by debris 
sampling by sounding rockets and high- 
performance. high-altitude aircraft. A 
satellite system looking down at the 
earth may be able to detect optically 
even low-yield explosions in the 6 mi. 
to 18 mi. range, but would be expen- 

• Underwater. Underwater explosions 
of only a few pounds can be detected 
with hydrophones thousands of miles 
away. Twenty-seven listening posts 
could control most of the ocean area; 
87 would cover all deep ocean waters. 
Sampling ships and amphibious planes 
would have to be operated in strategic 
parts of the world, since “identifica- 
tion" of a detected event as a nuclear 
event requires recovery of debris. 
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USAF/LOCKHEED C-T41 STARLIFTER 




First C-141 Rolled Out; Production Rate 


Atlanta— Production rate for the 
transport is planned to reach seven ai 
current total military order for 1 32 p 
Full-scale production at Lockheed- 
until the first five production aircraft 
military and Federal Aviation Agency 
Licensing for commercial use is 
scheduled for January, 1965, following a 
13-month certification program costing 
approximately S30 million. The Air 
Force anticipates that the C-141 will 
be operational bv the fall of 1964 with 
the delivery of -the ninth plane. The 
first full squadron will be delivered to 
Military Air Transport Service (MATS) 
in June, 1965. 

Tile production contract calls for the 
first flight of the aircraft by the end of 
this year, and Lockheed officials foresee 
no problems in meeting that schedule. 
Their optimism stems from the pro- 
gram being on schedule to this point. 

The first complete aircraft was rolled 
out here last week at the Lockhccd- 
Georgia plant. The rollout was nine 
days ahead of the contract schedule, 
which called for the plane to leave the 
assembly line by the end of August. It 
was four days ahead of Lockheed’s own 
schedule, which unofficially had set the 
rollout for Aug. 26. 

"The contract schedule we -bid is so 
tight that we’ve stuck very close to it 
without any alterations of our own,” 
Charles S. Wagner, vice president in 


R. Ashlock 

USAF/Lockheed C-141 StarLifter jet 
rcraft per month by 1966, based on the 

Georgia here will not begin, however, 
have received dual certification to meet 
requirements. 

charge of the C-141 program, said. 
"But wc did set our sights for a week 
ahead of the contract rollout date to 
give us an extra week to work on,” 
Wagner said. 

Specific amount of money involved 
in the contract has not been disclosed, 
but Wagner said it is a fixed-price in- 
centive agreement covering cost, per- 
formance and schedule targets. 

The rollout ceremony was keynoted 
by closed-circuit television remarks by 
President Kennedy. He opened the roll- 
out doors by remote control from 
Washington. The C-141 was among 
the first major contract awards to follow 
Kennedy's inauguration. 

Political interest in the C-141 was 
evidenced by the appearance of the 
entire Georgia congressional delegation 
with Kennedy on the telecast. 

The telecast was slightly longer than 
originally expected, since key members 
of the 1 2-man congressional group pre- 
sented remarks. Georgia congressmen 
have been close to the C-141 program 
since its inception. Sen. Richard B. 
Russell is chairman of the Senate 


Armed Sendees Committee, and Rep. 
Carl Vinson heads the House Commit- 
tee on Armed Sen-ices. 

Lockheed's maintenance of the C-141 
contract schedule has been aided by 
the fact that the aircraft has been sub- 
jected to very few design alterations dur- 
ing development. One major change 
involved the engines. Originally, the 
Pratt &• Whitney JT3D-3 powerplant, 
with 18,000 lb. thrust, was specified. 
Shift to the P&W TF33-P-7. with 21,- 
000 lb. thrust, came after the contract 
award, but the change caused no delays, 
since engine availability and testing have 
coincided with the over-all development 
schedule. 

Threat of an eight-week delay arose 
early when a forging die for the central 
fuselage rings cracked during the cooling 
process. Rings from the die were 
needed for the first assembly stage in- 
volving the wing root and landing gear 
assembly points. The ring consists of 
four joined pieces weighing a total of 
5,300 lb. 

However, Wagner said, subsequent 
progress was such that the eight weeks 
required -to cast a replacement die were 
made up and an on-time schedule re- 
instated. 

Sixty per cent of the C-141, by 
weight, was subcontracted (AW Oct. 9, 
1961, p. 50). Lockheed was concerned 
that such widespread production might 
result in improper fittings once th 
varied assemblies were returned to th, 
main plant for joining. A decision was 


Of Seven Planes Monthly Planned by 1966 



CLOSE SPACING OF ENGINES is shown in C-141 forward view. Wings have 1.2-deg. negative dihedral to present Dutch Roll. Tips, 
when idle, are 42 in. below the root, but rise 20 in. during flight Wings are ssvcpt back 2> deg. 
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made to supply subcontractors with 
master components rather than specifi- 
cations alone, and to require that the 
masters be duplicated within extremely 
close tolerances. 

“It was a good decision,” Wagner 
said. "For example, the tail assembly fit 
so exactly that we joined it to the fuse- 
lage in only 25 hr.” 

Use of the project type management 
system, which provides for assignment 
of specific personnel to the program and 
cuts across traditional functional man- 

in Lockheed’s experience. This organi- 
zation, drawn from Lockheed-Georgia 
departments and from other company 
divisions as well, reported to Wagner, 


who served as the single Lockheed 
point of contact with the Air Force. 

Single-point authority extended to 
the System Program Office (SPO) at 
Wright-Pattcrson AFB, Ohio, where 
Col. M. B. Hammond directs military 
participation in the C-141 project (AW 
June 11, 1962, p. 56). 

Col. Hammond strictly maintained 
the single-point contact on the military 
side of the program management, so 
that all military ideas on the airplane’s 
design were fed into his office and not 
independently to the contractor. Lock- 
heed credits this restricted line of com- 
munication as a major factor in keeping 
the program on schedule. 

The C-141 test program is already 


under way. The second aircraft on the 
line was designated for static tests and 
is now in the dock where such tests are 
performed. Static tests call for ultimate 
destruction to learn durability beyond 
design limits. Evaluation of the fuselage 
structure will be performed in a 500,- 
000-gallon water tank where pressures 
up to 17-2 psi. will be applied to the in- 
terior of the aircraft. 

Certification by the FAA requires 
that the airplane be proven durable to 
within 80% of its ultimate stress limi- 
tations. The military’s standards in this 
area are somewhat higher, due to mis- 
sion requirements but USAF's aircraft 
also will be certificated in early 1965. 

The aircraft is designed for 2.5g load 
stresses in normal operation and up to 
3.5g in light load conditions. Lockheed 
emphasis on the C-141 as a commercial 
cargo transport is continuing, although 
the primary' effort currently is directed 
toward fulfilling military requirements. 
The main objective is to dispel the still- 
prevalent opinion among airline officials 
that any aircraft designed initially for 
military use is unsuitable for commercial 
application. 

The airlines arc objecting that the 
C-141, which will be called the L-300 
in its commercial version (AW Oct. 29, 
p. 44), has range and cargo volume limi- 
tations compared with such current 
freighters as the Boeing 707-320C and 
the Douglas DC-8F. 

Lockheed officials say they are now 
working with their engineers toward 
remedying these limitations. J. B. 
Moorman, who is in charge of L-300 
sales, said studies are under way which 
hopefully will lead eventually to an air- 
craft capability for carrying a 90,000-lb. 
payload 3,000 mi. 

Removal of military equipment 
would also facilitate moving the for- 
ward bulkhead up another 45 ft., Moor- 
man said, increasing the L-300’s cargo 
compartment length to 85i ft. This 
would help overcome some of the vol- 
ume objections, he said. 

Airline officials are also questioning 
whether the TF33-P-7 engines arc 
needed in commercial operations. An 
engine with less power would suffice, 
some say, and would be more economi- 
cal to maintain than the TF33-P-7. 

"What we could do here would be to 
simply derate the engine,” Moorman 
said, "perhaps down to 18,500 lb. Oper- 
ating it at the lower power setting 
would substantially reduce the mainte- 
nance requirement and eliminate the 
modifications involved in putting other 
engines on the airframe.” 

Airline purchases of the available jet 
freighters have caused Lockheed to stop 
emphasizing the L-300’s reduced need 
for ground support equipment. The 
L-300’s rear loading ramp is the same 
height above ground as a truck-trailer 
bed— 50 in. “But the airlines are al- 
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ready buying the lifts and special trailers 
for loading and unloading the present 
jet freighters, so we can’t talk about 
savings in that area anymore,” Moor- 

Lockheed mainly wants to avoid any 
major, and costly, modifications to the 
original L-300 design. As now designed, 
the aircraft can probably be offered for 
56 million, approximately SI. 5 milllion 
below the cost of competing aircraft. 

The company is still convinced that 
by the time the L-300 is ready for cus- 
tomers, the need for a tailored cargo air- 
craft will have evolved. 

"We would hope that the airlines are 
going to eventually need to put the 
freighters they’re buying now into pas- 
senger service, assuming that the pas- 
senger business is going to expand," 
Moorman said. "They’ll need freighters 
to handle the cargo business that has 
built up if that happens, and the L-300 
can meet that need.” 


General Electric Wins 
Biosatellite Contract 

Washington— General Electric Re- 
entry Systems Dept, has won a 519- 
million space agency contract to develop 
and produce six flight and one ground 
test models of the Biosatellite, a recover- 
able payload that will carry monkeys 
and biological specimens in earth orbit 
for periods of up to 30 days. 

The flight payloads will be made in 
two configurations. A three-dav model 
will weigh 900 lb. and the long-duration 
model will weigh 1,200 lb. or more. Al- 
though National Aeronautics and Space 
Administration specifies a Thor Delta 
launch vehicle for the mission, payload 
weights may require thrust augmenta- 
tion or the use of a Thor Agena vehicle. 

A thrust-augmented Delta (TAD) 
would have a first-stage Thor identical 

augmented Thor, which uses two Thio- 
kol solid-propellant strap-on engines for 
extra thrust (AW July 22, p. 207). 

The Biosatellite is the first space 
hardware contract for GE’s Re-entry 
Systems Dept, since it won the Mk. 6 
Titan 2 nose cone contract more than 
two years ago. The company has cau- 
tioned that the satellite contract will not 
require new employes and does not 
preclude layoffs if GE docs not win ad- 
ditional contracts. N. J. Dragann, who 
headed GE’s Nerv and Bios probe pay- 
load programs, has been named Biosatcl- 
lite project manager. 

The satellite is scheduled for first 
launch in mid-1965 and will represent a 
resumption of bioastronautics flight 
work that has been interrupted in the 
U. S. since the chimp Ham rode two 
orbits in Mercury Atlas-5 on Nov. 29, 
1961. Biosatellite will carry about 25 
separate experiments. 


Saturn, Centaur Launches Slip; 
NASA Says Problems Are Minor 


Washington— Neither Saturn nor 
Centaur will meet launch schedules for 
their next development flights but Na- 
tional Aeronautics and Space Adminis- 
tration officials are confident that the 
hydrogen stage problems experienced in 
both vehicles have been overcome. 

The Centaur stage is undergoing its 
final composite checkout at the General 
Dynamics Astronautics plant in San 
Diego and is now scheduled for launch 
in October. Saturn second stage, the 
Douglas S-4, completed its static test 
phase on Aug. 12 with a full-duration 
run lasting 479 sec. and will be shipped 
to Cape Canaveral late next month for 
a launch now scheduled for November. 

Booster for the Saturn SA-5 vehicle, 
which will be the fifth development 
flight, arrived at Cape Canaveral, Fla. 
on Aug. 21 by barge. It was shipped 
there from Marshall Space Flight Cen- 
ter on Aug. 10. Atlas booster for the 
second Centaur test has been at the 
Cape for several months. 

Centaur slippage actually is a matter 
of weeks instead of months. When 
vehicle management was transferred to 
NASA’s Lewis Research Center from 
Marshall last year, launch of the second 
test vehicle was set for July. Early this 
year, however, the development pro- 
gram was re-oriented to include addi- 
tional ground testing and the schedule 
was changed to September. 

Vincent L. Johnson, Centaur pro- 
gram manager at NASA headquarters, 
attributed the delay to a series of rela- 
tively minor problems in getting the 
vehicle ready for flight. He said there 
have been no recent major test prob- 
lems, and he expressed confidence that 
if the second vehicle is successful, others 
in the test program can be fired every 
2-4 months. 

With the inclusion of more ground 
testing, the Centaur flight develop- 
ment program has been chopped from 
10 to eight vehicles, including the first, 
which failed shortly after launch 1 5 
months ago (AW May 14. 1962, p. 36). 
First six vehicles— all designed to place 
the Centaur stage in orbit— will be con- 
ducted with a single burning of Cen- 
taur's engines. 

Vehicles 5 and 6 will earn' dynamic 
models of the Surveyor lunar probe pay- 
load, which presently is the primary mis- 
sion for the launcher. Payloads will have 
the same weight, mass and spring con- 
stants as the Sun'cvor lunar lander. 

Vehicles 7 and 8 will earn' dual-burn- 
ing Centaur stages. Burning time of the 
stage, which is a maximum of about 
500 sec., probably will be varied in the 


two final flights. Burning time for 
Vehicle 2 is scheduled to be 380 see. 

Johnson expressed confidence that 
Centaur will reach its current payload 
goals despite changes that hare added 
strength— and weight— to the vehicle. 
Although the vehicle is being strength- 
ened, it also is undergoing a weight re- 
duction program. Programed pavload 
is 2,300 lb. to the moon. 1.300 lb. to 
the planets and 8,000 lb. in earth orbit. 
Suneyor weighs 2,100 lb. 

Among the innovations developed by 
Lewis since it was given Centaur man- 
agement is a method of ground chill- 
down which effectively provides about 
50 lb. additional payload. The Lewis 
method is to chill the engine with 
helium, an inert gas. which flows out at 
launch. Previously, the engine was 
chilled by hydrogen and oxygen which 
was then dumped after liftoff. 

There has been an unofficial com- 
petition between contractors and NASA 
centers on which vehicle— Centaur 2 
or SA-5— would go first, since the launch 
of both represent significant milestones 
in vehicle propulsion because they carry 
high-energy, hydrogen-fueled upper 
stages. Centaur stage is powered by two 
Pratt & Whitney RL10 engines, each 
developing 15,000 lb. thrust, S-4 is 
powered by a cluster of six RLlOs. 

Delay in the SA-5 launch, which until 
a few months ago had been scheduled 
for this August, is attributed to a series 
of minor development problems in the 
S-4 stage. 
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President’s Role in TFX Award Disclosed 


By Edward H. Kolcum 

Washington— Decision to award the F-lll (TFX) contract to General 
Dynamics was made and was revealed to President Kennedy before Pentagon 
chiefs had read the fourth and final Systems Source Selection Evaluation 
Report, which gave an edge in operational superiority' to the Boeing proposal 
but gave General Dynamics a higher total score. 

Air Force Secretary Eugene M. Zuckert conceded under questioning before 
the Senate Permanent Investigations Subcommittee that he and Navy Secre- 
tary' Fred Korth, in a memorandum to Defense Secretary Robert S. McNa- 
mara, came to what Zuckert called a “tentative conclusion” to award the 
contract to General Dynamics last Nov. 1 3. Zuckert said he did not receive 
the fourth evaluation report until late the next day. 

President Kennedy was informed by 
McNamara on Nov. 1 3 “that it looks as 


if General Dynamics would be chosen.” 
Zuckert said McNamara told him the 
President made no comment on the 
choice. This was 1 1 days before a pub- 
lic announcement was made on the 
selection, and 10 months after McNa- 
mara told the President that he would 
discuss his recommendations with him 
before awarding the contract. 

TFX hearings were suspended indefi- 
nitely after Zuckert’s testimony to per- 
mit the committee to question under- 
world informer Joseph Valachi. When 
they resume. Deputy' Defense Secretary 
Roswell L. Gilpatric is scheduled as the 
next witness. 

In his final day at the hearings on 
Aug. 21, Zuckert discussed the chronol- 
ogy of events leading to the public 
announcement of the decision. This 
brought to light for the first time Presi- 
dent Kennedy's role in the controversial 
F-lll. He has insisted that the deci- 
sion on the contract— expected to be 
the largest single award in U.S. history 
with a value of $6 billion or more— was 
the Defense Dept.'s (AW Apr. 1, p. 26) 
and that he “did not suggest” who 
should get it. 

Zuckert's testimony included a confi- 
dential memorandum to him and Korth 
from McNamara, dated Jan. 30, 1962, 
consisting of a single sentence reading, 
“I have told the President that we pro- 
pose to discuss with him our recom- 
mendations regarding the final award of 
the TFX contract before the contract 
is let." 

Some committee members take the 
word “recommendations” in the memo- 
randum to mean that McNamara in- 
tended to leave the final decision up to 
the President, rather than making this 
decision himself. 

Key events in Zuckert’s chronology, 
which he supplied to the committee, 
included: 

• Nov. 10, 1962— Zuckert and Korth 
met from 8:15 to 8:45 a.nr. to discuss 
the major issues, "outlining the pro’s 
and cons for each of the two companies. 


They agreed that the competition was 
close. They discussed the issues of 
commonality’ with Boeing’s operational 
superiority.”' 

Zuckert attempted to convince the 
committee that the term "operational 
superiority” was that of the evaluation 
team, and not his, and that he saw no 
“overriding advantage." He said that in 
the fourth evaluation, which he did not 
have at the time of the Nov. 10 meet- 
ing, that the evaluation scores were: 
operational, Boeing, 237.4 out of 300 
and General Dynamics, 215.2; technical 
and scientific, General Dynamics, 209.3 
and Boeing. 192.4; management, pro- 
duction and cost. General Dynamics, 
150.2, Boeing, 135.3, and logistics, 
Boeing, 89.1 and General Dynamics, 


Zuckert on Prototypes 

Washington— Air Force Secretary Eu- 
gene M. Zuckert has taken a firm stand 
against proposals for an F-lll (TFX) 
prototype competition between Boeing 
and General Dynamics. 

Zuckert. who previously had avoided 

(AW Aug. 12. p. 29), told the Senate 
Permanent Investigations Subcommittee 
that his stand was based on Air Staff 

prototype competition. 

Sen’. Karl E. Mundt (R.-S.D.) main- 
tains that Boeing and General Dynamics 
could build four planes each for’ a total 
of not more than S400 million and that 
a flv-off could be accomplished in 10 
hours of flying time. Boeing, which is 
willing to participate in a prototype com- 

' Systems Command said it would cost 
S800 million to build eight prototypes. 
Zuckert told the committee a prototype 
competition would delay the F-lll pro- 
gram three years and that one of the 



87.7. Totals out of a possible 990 were 
General Dynamics, 662.4 and Boeing, 
634.2. 

After the Zuckert-Korth meeting the 
morning of Nov. 10, the two met with 
McNamara later the same day to try to 
give him “a bird’s eye view or what the 

• Nov. 13— Zuckert met with McNa- 
mara at 5:25 p.m., immediately after 
McNamara returned from his White 
House visit. “McNamara said he and 
Gilpatric had been to see the President. 
1’old him [it] looked like a single TFX 
for Navy and Air Force could be built. 
The President said okay. McNamara 
told President that Boeing had opera- 
tion superiority but that it seemed to us 
General Dynamics offered best chance 
of hitting program date and cost, and 
it looked as if General Dynamics would 
be chosen. The President made no 

Zuckert said later that he is sure 
McNamara did not tell the President 
Boeing had operational superiority, but 
he was unable to explain now this got 
into his chronology, which he revised 
four times last March from notes he 
had made in November. 

• Nov. 14— Zuckert and Korth began 
working on the memorandum to be 
signed by them and McNamara on their 
selection, according to a memo from 
Zuckert to the defense secretary. The 
Zuckert memo included a letter from 
the source evaluation board and another 
from Gen. Walter C. Sweeney, com- 
mander of Tactical Air Command. De- 
tails of the board letter were not in the 
censored transcript, but Gen. Sweeney 
said in his letter: “I believe that Boeing 
has a much better aircraft ... it will 
produce a superior weapons system that 
will provide a substantial improvement 
in TAC capabilities. I believe just as 
firmly that General Dynamics’ proposal 
will not provide the same increased ca- 
pabilities. I urge that Boeing be con- 
firmed as the source.” 

Zuckert commented that Sweeney 
“never even alluded to the basic Air 
Force mission ... he didn't give any 
weight to the dash capability of the 
General Dynamics plane ... ire didn’t 
give any effect to the high altitude ma- 
neuverability, and angle of attack prob- 
lem, more flexible wing sweep, the 
austere field capabilities, the foreign 
object damage. . . .” 

Asked if he could trust Sweeney’s 
judgment in the future because of his 
apparent "irresponsibility” and "care- 
lessness," Zuckert expressed "highest 
respect for his competence." He added: 
“But one thing I have found in dealing 
with an organization, whether it is mili- 
tary or civilian or anything, is that some- 
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Javits Opposes Hearings 

Washington— Sen. Jacob Javits <R.- 
N.Y.). a member of the investigations 
subcommittee probing the F-lll (TFX) 

bearings because he feels “the sole ques- 

judgment of the Defense Dept, in pick- 
ing General Dynamics over Boeing as 
the supplier." He said this question docs 

influence, “gross abuse of discretion," 
and therefore "is not a proper question 
for our inquiry.” 

He made this pica on Aug. 21. The 
day before, he made the same plea in the 
hearings on the grounds that it was keep- 
ing Air Force Secretary Eugene M. 
Zuckert from his job. Zuckert has been 
on the stand 19 days and has testified a 
total of 30 br. 

Chairman John McClellan (D.-Ark.). 
who maintained on both occasions that 
he will continue the hearings as long as 
lie feels they are necessary, commented 
on Aug. 20 that Sen. Javits “has con- 
tributed to shortening the hearings by 
his absence most of the time.” 


times when a person takes a position he 
makes a stronger case for the position 
than another appraisal of the facts would 
seem to warrant.” 

• Nov. 14-21— Fourth evaluation report 
received and studied. 

• Nov. 24— General Dynamics selection 
announced. 

The subcommittee is attempting to 
show that the decision on the F-l 1 1 was 
a poor one, and that it was unduly in- 
fluenced by the personal involvement of 
top Pentagon civilians. Korth. whose 
home is Ft. Worth, Tex., where the air- 
craft will be manufactured, has been 
questioned about loans made to Gen- 
eral Dynamics by a bank he headed, 
and Gilpatric has been questioned about 
legal work he did for General Dynamics. 

Zuckert is not accused of conflict of 
interest, and despite caustic question- 
ing by committee members, he refused 
to be drawn into this phase of the in- 
vestigation. He said that in his discus- 
sions with Korth and Gilpatric, “their 
objectivity was beyond question." 

The Air Force’ secretary was ques- 
tioned fundamentally on his technical 
reasons for rejecting the evaluations and 
recommendations of his military chiefs 
that the Boeing proposal be accepted, 
and instead going along with McNa- 
mara on the General Dynamics pro- 
posal. 

In his testimony, Zuckert struck hard 
at what he considered the inaccuracies 
and inadequacies both of Boeing's pro- 
posal and of expert witnesses who testi- 
fied previously, particularly on the use 
of titanium and thrust reversers. 

The censored transcript of his tes- 


timony is peppered heavily with con- 
demnations by Zuckert of Boeing for 
the company’s lack of data to support 
its use of titanium and for presenting 
what he called "slipshod" and “laugh- 
able” testimony. 

He also labeled as verging “on the 
silly” a statement by John Stack, Re- 
public Aviation vice president, that “ti- 
tanium, to my mind, is a perfectly nor- 
mal, usable material." Stack, a pioneer 
in variable geometry design, was Na- 
tional Aeronautics and Space Admin- 
istration’s key F-l 1 1 research executive 
until he resigned from the agency last 

Zuckert also disagreed with Stack's 
assessment of the difficulty of includ- 

Zuckcrt said lie relied for his tech- 
nical information on two aeronautical 
engineers— Dr. Joseph V. Charyk. for- 
mer under secretary of the Air Force 
and now president of the Communica- 
tions Satellite Corp., and Dr. Alexander 
Flax, assistant Mr Force secretary for 
research and development. Zuckert’s 
opposition to thrust reversers in the 
research and development program 
stems from time, cost and risk factors, 
all of which he considers excessive. 

Zuckert’s opposition to the use of 
titanium for the F-lll was based on 
Boeing’s failure to produce substan- 
tiating data on the metal’s load-bearing 
characteristics in the size that would be 
needed for the wing carry-through, ac- 
cording to the testimony. 

Zuckert also depreciated Boeing's top 
inlet duct, and commented that the 
Boeing thrust reverser for F-lll was a 
“back-of-the-envelope” design. 

When told by Chairman John L. 
McClellan (D.-Ark.) that he had ques- 
tioned the assessments of "some pretty 
competent people," Zuckert replied 
that “some of their testimony is almost 
laughable." 

Zuckert’s key points included: 

• Tlmist reversers. Boeing proposed 
these mechanical decelerators for in- 
flight maneuvering and landing on 
short, wet or icy runways. General Dy- 
namics will use a parachute braking 
device. Boeing said in its proposals the 
device could be included in production 
models for S8.330 each. Boeing would 
have produced its own thrust reversers. 
Pratt &■ Whitney, whose JTF10A-20 
engine will power the F-lll, estimated 
it would take 44 months and cost S400 
million to develop a thrust reverser now 
and incorporate it into the winning 
General Dynamics design. 

Zuckert said there arc four major 
distinctions between the F-lll thrust 
reverser and those used on commercial 
transports. The reverser would be in- 
stalled behind the afterburner in the 
F-l 1 1 and be exposed to exhaust tem- 
peratures of 3,OOOF. The reverser 
would have to operate over the entire 


speed-altitude range, it would have to 
be fully modulated, and it would be 
used in conjunction with the ejector. 

He said that Boeing’s price for the 
reversers is unrealistic because it is 91% 
lower than Pratt & Whitney’s, 76% 
lower than Rohr’s and 76% lower than 
that proposed by General Electric. 

• Titanium. Zuckert's position was 
that it was Boeing's lack of substan- 
tiating data on the use of titanium, 
not the metal itself, that was rated de- 
ficient in the F-lll evaluation. He 
said Boeing proposed to use titanium 
in 17% of its structural weight, mainly 
in the wing carry-through and pivot 
support structures. 

He conceded that Defense Dept, had 
suggested the use of titanium as a 
weight-saving material, but said Boeing 
"presented an almost cavalier lack of 
justification” for its use. 

Testimony brought out earlier that 
Boeing proposed to use 2,925 lb. of 
titanium in the Air Force version and 
2,315 lb. in the Navy version. The 
metal specified by Boeing was actually 
an aluminum-vanadium-titanium alloy 
known as 6AL4VD. Zuckert said Boe- 
ing used a 1 60,000 psi. material strength 
for annealed titanium in its proposal, 
and later changed it to 130,000 psi. 
to conform to' the specifications in the 
USAF materials handbook. 

In an extensive cross examination, 
Zuckert said the handbook is an engi- 
neering document “that tells you what 
the ball park is," but said the data 
must be substantiated. 

In discussing other aircraft using ti- 
tanium, Zuckert said that about 10% 
of the structural weight of the North 
American B-70 is titanium, but the air- 
craft uses stainless steel for the wing 
carry-through. Titanium no longer is 
used in the North American A3J or the 
Grumman A2F1. The Lockheed Hum- 
mingbird uses pure titanium in wing 


Conflict of Interest 

Washington— President Kennedy re- 
jected any conflict of interest chatges 
against Navy Secretary’ Fred Korth at 
his news conference Aug. 20. and he said 
top Pentagon civilians “have emerged in 


very good po 
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Kennedy to investigate possible violation 
of conflict of interest laws on the part 
of Korth. who has holdings in a bank 
which loaned money to General Dy- 
namics, winner of the F-lll award. 
Stinson said that during 1962. when the 
F-lll competition was being held, Korth 
had 16 meetings and five telephone calls 
from General Dynamics officials. He had 
two visits from Boeing officials in the 
same period. Rep. Stinson said. 
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spars. This research vehicle is designed 
for 200 hr. of operation, compared 
with 4,000 hr. specified for the F-lll. 
• Air inlets. The subcommittee cited 
a number of U. S. and foreign aircraft, 
including the Soviet Blinder bomber, 
with overhead air inlets, as proposed 
by Boeing, but Dr. Flax said in a 
memorandum to Zuckert that none but 
the North American F-107 could be 
compared with the F-lll. He said the 
Blinder is the only one designed to fly 
above subsonic speeds, and it is the 
difference between subsonic and su- 
personic inlets that adds to the risk 
of including this design in F-lll. 

Zuckert commented that the Boeing 
air inlet is "one of the significantly 
difficult problems that I think of as 
being different in the Boeing case from 
the General Dynamics case. . . . 

"Here is Boeing. They haven’t made 
a fighter airplane since the F-26 in 
1939. They have never made a super- 
sonic fighter airplane, and they take on 
the hardest job for themselves.” 

Although Zuckert rejected the con- 
clusions of a number of previous wit- 
nesses, he struck hardest at the testi- 
mony of Dr. George Gerard, director 
of engineering sciences at Allied Re- 
search Associates. Gerard said that ti- 
tanium was the correct choice of ma- 
terial, it would be about 23% lighter 
than steel and it might be better for 
fatigue problems. He concluded by say- 
ing "It has the distinct advantage of 
making the plane lighter. In fact, I 
would question the use of any other 
material in this application.” 

Commenting on Gerard’s conclusion, 
Zuckert said, “I am absolutely amazed. 
It is really amazing that a scientist 
could make that kind of a comment 

Zuckert called this testimony "a 
highly superficial justification of the use 
of titanium. . . I think that the Boeing 
presentation here before this committee 
of the titanium case was slipshod. . . .” 

He added, however, that Air Force 
"has been and will continue to be one 
of titanium’s strongest supporters. We 
have taken the lead in the Air Force. 
We have pioneered the research . . . 
the proof is that since production began 
a few years ago we have been far and 
away this nation’s largest user of tita- 

Several committee members had an 
involved discussion with Zuckert on the 
proper designation of the F-lll. Zuck- 
ert said he prefers to call it a "tactical 
war instrument,” that its principal mis- 
sion will be as a fighter aircraft. He said 
he doesn't want the aircraft to get the 
bomber name, but reluctantly conceded 
that it is a “fighter-bomber . . . like 
the F-105.” 

Sen. Karl E. Mundt (R.-S.D.) asked 
Zuckert if he heard that Grumman 
"may pull out of the contract entirely” 


if it does not get approval to assemble 
the Navy r F-lll order at its Long Is- 
land, N. Y., plant. Zuckert said he had 
not heard the rumor. 

Grumman is principal subcontractor 
to General Dynamics. Under the terms 
of its contract it provides engineering 
support for the Navy version, manufac- 
tures a number of components and as- 
sembles the Navy production models. 
Zuckert said final approval of the split 
or dual production of the operational 
aircraft need not be made for 12-18 
months, and approval for this type of 


Washington— Defense Dept, offices 
which want to give classified briefings to 
industry on future research and develop- 
ment needs will have to notify the di- 
rector of defense research and engineer- 
ing at least 90 days in advance and 
limit the briefings to firms having a 
common technical interest. 

The reason for the long expected 
directive (AW July 15. p. 25), which 
became effective Aug. 14, is to prevent 
industry from being led into "blind 
alleys” by military service proponents 
with pet ideas, according to Walter 
Carlson, director of technical informa- 
tion in DDR&E. He said such briefings 
would result in industry’s spending 
money and effort on proposals which 
DOD’ would not approve. 

Impetus for centralizing control of 
the briefings came from Roswell L. Gil- 
patric, deputy secretary of defense, who 
last fall abruptly ordered Air Force to 
postpone and revise the contents of an 
industry-wide briefing. Industry and 
military reaction to Gilpatric’s move 
was so strong that subsequent papers 
aimed at unifying briefing procedures 
used less drastic language than the 
original Gilpatric memorandum. 

Suggestions from industry for in- 
corporation in the directive were sought 
through the Defense Industry Advisory 
Council. The final draft of the directive 
was unanimously approved bv industry 
representatives after a "lively discus- 
sion,” Carlson said. 

Central control will be applied by 
DDR&E to the 1 2 to 1 5 large briefings 
which are given each year, most of 
them by the services. The directive calls 
than “Advanced Planning Briefings.” 
Control will not be exercised over un- 
classified briefings; classified briefings 
related to current operational problems, 
procurement practices or research and 
development policies and management; 
and informal, classified briefings on cur- 
rent projects or impending contracts. 

It is suggested that, except in un- 
usual circumstances, one year should 
elapse between any two briefings on the 


production for the development aircraft 
"is awaiting my study, on my desk. . .” 
In the matter of conflict of interest, 
Zuckert responded to questioning by 
Sen. Carl T. Curtis (R.-Ncb.) to the 
effect that he has no knowledge other 
than news reports of the involvement of 
Korth and Gilpatric in defense-asso- 
ciated industry'. Asked by Sen. Curtis 
if his future compensation is not de- 
pendent on the future earnings of com- 
panies that do business with Defense 
Dept. Zuckert replied, "No sir, I have 
no place to go when I get out of here.” 


Here are some of the provisions of 

• Any material that is not included in 
an approved five-year program must 
have advance approval of DDR&E. 

• An outline of the briefing must be 
circulated among cognizant defense 
offices and those involved in the mis- 
sions to be discussed 90 days before the 
presentation date. Thirty days before 
the briefing date a complete draft, in- 
cluding visual aids and other material 
not relating to current five-year pro- 
grams, must be sent to DDR&E. 

• Briefings should be limited to finns 
having similar interests and not or- 
ganized along broad lines which em- 
brace a range of industries. The Navy 
pioneered in this policy by separating 
its shipbuilding, weapons and aircraft 
briefings. 

• It is suggested that briefings be sched- 
uled as an adjunct to meetings of tech- 
nical societies or trade associations 
whenever possible. 

DDR&E will publish a monthly list 
of meetings and briefings whose at- 
tendance is limited by the sponsoring 
organization and where classified mate- 
rial is to be presented. 

Y oungstown Firm Buys 
15 Jet Commanders 

Order for 15 Aero Commander 
Model 1121 Jet Commanders has been 
placed by Youngstown Airways of 
Youngstown, Ohio, which operates air- 
craft for 39 midwestern corporations on 
a lease basis. 

Total cost of the order will be ap- 
proximately $9,450,000 for the 15 air- 
craft, which will be delivered over a 
two-year period beginning in late 1964. 
They will be operated by Youngstown 
and its subsidiary', Beckett Aviation. 

Purchase of the twin-jet executive 
aircraft was made to meet increasing 
long-haul competition by jet-equipped 
airlines, which has caused a serious de- 
cline in the lease operators’ long-haul 
business over the past three years. 


DDR&E Will Monitor Briefings 
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Titan 2 Makes Successful Flight 


Washington-USAF-Martin Titan 2 
was launched from Cape Canaveral, 
Fla., Aug. 21 on a 5,800-mi. flight on 
which the first Gemini malfunction de- 
tection system apparently was tested 
successfully. 

Titan 2 also carried a scientific instru- 
ment pod prepared by the Air Force 
Cambridge Research Laboratory' to 
study radiation in the Titan's exhaust 
plumes. The Air Force said preliminary 
data indicated that the test flight and 
scientific experiments were successful. 

The flight came less than a week after 
a series of controversial statements con- 
cerning the capability of Titan 2 to 
serve as the propulsion system for the 
two-man McDonnell Gemini orbital 
spacecraft. 

On Aug. 17, Christopher C. Kraft, di- 
rector of the flight operations division 
of the Manned Spacecraft Center, said 
longitudinal oscillations in the first 
stage of Titan 2 (AW Mar. 4, p. 25) 
and low thrust in the rocket's second 
stage were still matters of considerable 
concern. 

Kraft said in an interview at a Blacks- 
burg, Va., space conference that in- 
creased pressurization in the first-stage 
fuel tanks had reduced the oscillations, 
which before the modification had hit 
a peak about 110 sec. after liftoff and 
lasted for about 30 sec. He said there 
was some question whether the in- 
creased pressurization had provided a 
reliable solution. 

Kraft also said second stage thrust 
was about 10% below nominal and 



would, if not corrected, require a re- 
duction of 700 lb. in the Gemini space- 
craft. 

NASA officials at Houston and 
Washington said following Kraft’s 
statements at Blacksburg that the Titan 
2 second stage produced low thrust in 
“some” flights but that the problem 
was not a basic one and that "appro- 
priate fixes” were being made. Their 
statements also said "there have been a 
large number of Titan flights in which 
this problem was not evident and which 
demonstrated an adequate performance 
margin for the Gemini mission without 
any modification to the present space- 
craft.” 

NASA officials said the increased 
pressurization had reduced the oscilla- 
tion level and that other modifications 
would further dampen it. 

Analysis of data following last week’s 
Titan flight indicated it was “flawless,” 
project officials said. Telemetry also in- 
dicated there was practically no vertical 
oscillation and that second stage per- 
formance was “perfect.” they said. 

News Digest 


West German government has pur- 
chased 1 40 Areas meteorological sound- 
ing rockets from Atlantic Research for 
$246,746. Rockets, purchased through 
the U. S. Navy, will carry Arcasondc 
and Areas Robin payloads on atmos- 
pheric research flights to be conducted 
during the International Quiet Sun 
Year. The order is the first major pur- 
chase of the Areas system by a foreign 
overnment for its own use. Areas has 
een flown from foreign ranges, but 
only by the U.S. military services and 
NASA in cooperation with foreign gov- 


IBM has received a S3.4-million con- 
tract from the Marshall Space Flight 
Center to develop a breadboard guid- 
ance computer for the Douglas S-4B 
stage of the Saturn 5 and Saturn IB 
rocket. Separate negotiations will follow 
for development and production of ac- 
tual flight computers. 

American Cable &• Radio Corp. will 
provide the U. S. end of the Washing- 
ton-Moscow “hot line” circuit under a 
Defense Communications Agency con- 
tract. The International Telephone & 
Telegraph Corp. subsidiary will provide 
a full-time duplex telegraph landlinc 
and cable circuit incorporating privacy 
equipment. Communications will be 
punched on a standard perforator/page 
printer, and transmitted from the tape 
at 66 wpm. 


Gen. Lauris Norstad, former Supreme 
Allied Commander-Europe, has been 
elected to the board of trustees of Rand 
Corp., Santa Monica. Calif. 

Indian ait force personnel will be 
trained in the use of portable radar 
equipment to be provided by the U.S. 
government for a joint air training ex- 
ercise this fall by the Indian, British and 
U. S. air forces. The portable radar gear 
will be used for additional training dur- 
ing the exercise and replaced later by 
permanent installations. 

Lockhced-California Co. has laid off 
an additional 100 employes, mostly en- 
gineers, continuing a gradual reduction 
in the company’s employment. Engi- 
neers primarily have been affected by 
the layoffs, with the latest increment 
bringing the total number of engineers 
dismissed since Jan. 1 to more than 500. 

General Electric’s Missile and Space 
Div.. Valley Forge. Pa., has received 
S650.000 contract from the Air Force 
Rocket Propulsion Laboratory to inves- 
tigate rocket fuel storage in space. Study 
will include vacuum, cold and solar 
simulation tests. 

U. S. and Soviet Union last week an- 
nounced final approval of an agreement 
covering cooperation in weather satel- 
lite programs, passive reflector satellite 
(Echo 2) experiments and joint contri- 
butions to the 1965 World Magnetic 
Survey (AW June 25, 1962, p. 57). 

Loral Electronics Corp. has sus- 
pended Emanuel M. Siegel, vice presi- 
dent-contracts and customer relations, 
and is conducting a "thorough investi- 
gation" of allegations that Siegel at- 
tempted to bribe a civilian employe of 
Aeronautical Systems Div., according to 
Leon Alpert, Loral president. Siegel was 
arrested by FBI agents in Dayton Aug. 
17 and accused of attempting to bribe 
Charles Lopez, chief of ASD’s elec- 
tronic warfare branch concerning a 
S9.5-million negotiated contract. Siegel 
denied that any money was offered or 
changed hands. 

NASA Test Pilot Joseph A. Walker 
flew a North American X-l 5 research 
aircraft to 351.000 ft. Aug. 22 for a new 
unofficial world altitude record, but fell 
short of the planned 360.000-ft. mark. 
Previous X-l 5 high was 348.000 ft., set 
July 19 (AW July 29. p. 24). Decision 
on another maximum-altitude effort is 
pending reduction of flight test data at 
NASA’s Flight Research Center. 

North American and NASA made 
formal the price of the Apollo com- 
mand and service module contract— 
$934.4 million— for the period through 
May. 1965. It covers 1 1 flight. 15 boiler- 
plate and 10 mockup modules. 
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Northeast Decision Sets No Precedents 


Removal of carrier from Florida market to force 
drastic changes in eastern U. S. airline competition. 

By L. L. Doty 

Washington— Civil Aeronautics Board decision to remove Northeast Air- 
lines from the Florida market (AW Aug. 19, p. 37) produces a drastic adjust- 
ment in the competitive posture of trunklines serving the eastern U. S. but 
fails to set any standards for the revision of route competition in future cases. 

As of late last week, there was no evidence that Northeast has even the 
slightest chance of recovering any portion of its lost New England-Florida 
route. Congressional interest in the case has been intense but the chief focus 
of concern appeared to be on New England regional services. 


In any event, proper functioning of 
the regulatory system prevents Congress 
from exerting any pressure on the Board. 
Northeast will file a petition for re- 
consideration, but since the brunt of 
the majority decision was based on 
Northeast's inability to attain financial 
strength from the route, the decision is 
not likely to be changed. 

In testimony before a Senate aviation 
subcommittee last week, James W. 
Austin, Northeast's president, said em- 
phatically that he did not expect the 
CAB to provide sufficient subsidy to 
pay off existing debts— so he saw there 
is no escape from bankruptcy for the 
airline. Tire Board said in its decision 
that it would grant Northeast subsidy 
to provide service in New England. 
Majority Decision 

The Board’s majority decision is far- 
reaching in its implications and reflects 
the changes in the competitive com- 
plexion of the airline industry brought 
about by the introduction of jet equip- 
ment and the changing aspects of air 
travel markets. But in taking cognizance 
of these factors, the Board offers no 
clues as to how they will be applied in 
future cases. The minority underscores 
this point by stating that the industry 
has a right to expect guidelines as to 
the degree of competition which the 
Board will consider in the future. 

These elements, coupled with the 
problems inherent in a temporary cer- 
tificate, deserve more than the passing 
attention given them in the majority 
decision, since many observers consider 
them the real reasons behind the demise 
of Northeast: 

• Majority decision noted that two 
Douglas DC-8 jet transports can handle 
two and one-half times as many passen- 
gers between New York and Miami as 
can three Douglas DC-7 piston engine 
aircraft on the same route with the 
same number of round trips. The point 
is allowed to rest with this statement. 


The decision fails to recognize that the 
jet requires more than a single major 
route if an economic rate of aircraft 
utilization is to be maintained. 

Northeast’s operation might have 
been successful had the airline been 
granted a major route supplemental to 
the New York-Miami route, in the same 
way that National Airlines began to 
flourish after a southern transcontinen- 
tal route had been added to its Florida- 
East Coast operation. The single route 
was too confining to Northeast, pre- 
vented flexibility in scheduling available 


Reorganization Plan 

Washington— Plan for the reorganiza- 
tion of Northeast Airlines was proposed 
last week by Malcolm A. MacIntyre, 
president of Eastern Air Lines. Essential 
features included: 

• All assets of the present company 

Northeast Airlines, Ltd!, in return for 
all the stock of the successor company. 
Transfer would be free of liabilities other 
than the Vickers and DC-6 mortgages. 

• Creditors of the present company 
would fonn a Creditors Committee 
which would consent to the transfer by 
the requisite percentage in a Chapter 
10 reorganization under the bankruptcy 
laws. 

• Present company would be placed in 
reorganization under Chapter 10. 

• New company would accept subsidy 
offer of the Civil Aeronautics Board and 
$1 million offered jointly by National 
and Eastern. 

• New England government and busi- 

work out a service pattern for New Eng- 
land. 

• Present stockholders could be granted 
subscription rights in the new company, 
providing them an ultimate recovery of 
their losses. 


seat miles and offered the carrier no out- 
let markets during slack seasonal 

• Changing pattern of markets is 
touched upon in the majority decision 
but without pursuing the issue to reach 
any policy conclusions. The decision 
notes that when temporary certification 
was granted Northeast in 1956, the New 
York-Miami market generated 33% 
more passenger miles than the Los An- 
geles-New York market. It added that 
in 1962, New York-Los Angeles was 
generating 19% more passenger miles 
than the New York-Florida route. 

There is strong evidence that other 
major markets are undergoing similar 
changes. It was not until 1962, for ex- 
ample, that the Board formally recog- 
nized the need for a southern trans- 
continental route to serve burgeoning 
markets in the so-called NASA Crescent 
(AW May 6, p. 38). 

Policy Elements 

Two important policy elements are 
implicity called for on this issue. It is 
no longer realistic to use traffic forecasts 
as a basis of making route awards since 
the changing aspects of markets will 
distort such forecasts. And the com- 
petitive character of the industry should 
not be prematurely revised because of a 
change in travel markets. It is highly 
possible that the Florida market will 
readjust itself and that traffic growth, 
which the majority found had not 
matched forecasts, could be restored. 

• In his testimony before the Senate 
subcommittee, Austin characterized a 
temporary certificate as a “license to 
go bankrupt." He explained that 
“leases, plant improvements, major ex- 
penditures of every conceivable type 
cost more, if available at all— or are 
acquired on more onerous terms and 
conditions— when your certificate is only 
temporary.” 

Although Alan S. Boyd, CAB chair- 
man, admitted during the Senate hear- 
ings last week that temporary certifi- 
cates should be discontinued in award- 
ing major routes, the majority decision 
takes no stand on this point.’ 

Austin confessed during the Senate 
hearings that he did not know what 
could be done about restoring North- 
east to its former position, but said he 
hoped the hearings would focus atten- 
tion on the airline's plight so that no 
one else would be treated “as shabbily 
as Northeast has been.” 

Austin attacked not only the Board’s 
decision— which he called’ "incredible" 
-but bitterly criticized tactics used by 
both Eastern and National airlines to 


WEEK & SPACE TECHNOLOGY, August 26 


AVIATION 


5, 1963 


drive Northeast out of business. 

Malcolm A. MacIntyre, president of 
Eastern Air Lines, emphatically denied 
during the hearings that there had been 
“any conspiracy" to drive Northeast 
out of business. He said Northeast had 
filed a complaint against Eastern with 
the Board in 1962 on this subject and 
that the Board staff had investigated 
and found no basis to proceed. 

MacIntyre said that his jet fleet was 
being increased in sufficient time to 
handle the flow of traffic during the 
forthcoming Florida winter season. 

Seaboard Cargo Pact 
Approved By CAB 

Washington— Civil Aeronautics Board 
last week approved agreements for the 
sale of blocked-space by Seaboard World 
Airlines to three foreign flag carriers but 
—in the same order— disapproved a simi- 
lar agreement between Pan American 
World Airways and Japan Air Lines. 

The Seaboard agreements provide for 
the sale of cargo space on certain trans- 
atlantic flights operated by Seaboard to 
British Overseas Airways Corp., Luft- 
hansa and Swissair (AW July 1 5. p. 3S). 
BOAC agreement also includes the lease 
of one Seaboard Canadair CL-44 all- 
cargo turboprop transport. 

The Pan American agreement with 
Japan Air Lines provides for the opera- 
tion of three weeklv round trips be- 
tween San Francisco' and Tokyo, with 
a Boeing 707-321C all-cargo jet aircraft 
for use by the Japanese flag carrier at a 
space rate of 20 cents per ton mile. 

The CAB found that the blocked- 
space arrangement has helped Seaboard 
acquire additional CL-44 aircraft. 

In denying the Pan American agree- 
ment, the Board said Pan American and 
JAL are the only carriers with direct 
primary rights in the Califomia-Tokyo 
cargo market. 


Seaboard Complaint 

Washington— Seaboard World Air- 
lines last week filed with the Civil Aero- 
nautics Board a complaint against Pan 

had violated "the Federal Aviation Act! 
Sherman Anti-tmst Act and the Clayton 
Anti trust Act through a joint working 

cargo operations. 

Seaboard said it understood that the 
agreement had not been filed with the 
CAB, as required by the Federal Avia- 
tion Act. Specifically. Seaboard charged 
that the agreement calls for "unlawful 
cooperative working arrangements, pool- 

markets, exclusive dealing arrangements, 
agreements not to compete ” 


BAC 111 Makes Maiden Flight 

Hum. England— British Aircraft Corp.’s first BAC 111 twin-jet transport made 
a successful maiden flight here Aug. 20 after a delay caused by thunderstorms and 
a brake problem. 

Tire airplane, in British United Airways markings (AW Aug. 19. p. 42), took off 
for a 27-min. flight in 3.000 ft., with BAC Chief Pilot G. R. (Jock) Brice at the 
controls. Gross weight at takeoff was 59,000 lb. Landing roll was 3.300 ft. 

Bryce took the BAC 111 to 8.000 ft. for a series of maneuvers in the landing 
configuration. Top speed reached was ISO kt.. and Bryce reported no difficulties in 
handling. I he airplane, which is owned by BAC, will start its formal test program 
shortly at Vickcrs-Armstrongs airport at Wisley. 

British United, which has ordered 10 of the 60 airplanes now sold, will put it 

Laker. BUA managing director. ' § 

First flight climaxed a 27-month development program started bv British United’s 
order in May. 1961 (AW May 15. 1961, p. 42). First overseas customer was Braniff 
International. Fuselage for the first Braniff airplane is now nearing completion at 


Transatlantic Case Delay Creates 
Dilemma on Foreign Competition 


Washington - Civil Aeronautics 
Board's procrastination in reopening 
the long-delayed Transatlantic Route 
Renewal Case has forced the Board to 
remold its thinking on how best to meet 
foreign airline competition. 

Four years ago, the Board was first 
scheduled to grapple with the problem. 
Instead it granted temporary authority 
extensions for European operation to 
Trans World Airlines and Pan Ameri- 
can World Airways. The Board then 
was eager to alleviate foreign carrier 
pressure by obtaining some type of 
capacity control agreement. Most of 
the blame for the poor financial show- 
ing U.S. flag carriers were making then 
was attributed to the growing number 
of competing foreign airlines. 

The Board continues to seek this 
capacity control (AW Aug. 12. p. 38) 
despite a disheartening record of at- 
tempts. but it places a greater emphasis 
on realigning the routes of Pan Ameri- 
can and TWA, in order to reduce com- 
petition and capacity between the two 
U. S. flags— theoretically to enable them 
to compete against foreign airlines more 
effectively. 

newal case so far have indicated that 
the Board: 

• Still wants capacity control over for- 
eign lines, even though it feels the com- 

the past. 

• Thinks routing of one U. S. flag car- 
rier should be changed to provide a 
direct competition with British Over- 
seas Airways Corp. from western Europe 
to the West Coast, and with BOAC 
and Qantas on an around the world 

• Thinks the U. S. flag share of the 
ugusl 26, 1963 


transatlantic traffic may drop next rear 
below the current rate of 41.7%. Pan 
American and TWA may be unable to 
retain their load factors in the face of 
increased competition expected from 
such arrangements as Air Union. 

• Feels that a practical solution would 
be to divide the Pan American and 
TWA routes, giving Pan American ex- 
clusive rights into 23 northern European 
countries, plus future authority into 
Iron Curtain countries; and giving 
TWA exclusive rights to serve southern 
Europe and Africa. Authority granted 
would be on a temporary basis. TWA’s 
routes, which now reach to Manila, 
would be terminated east of Cairo. 

• Is less concerned than it was three 
years ago over foreign carriage of sixth 
freedom traffic. Pan American has con- 
sistently urged the Board to exercise 
some control over this traffic, but when 
it applied the sixth freedom figures 
in its objections to the area concept, 
the Board labeled the figures as “over- 
inflated." 

Pan American’s almost total objec- 
tion to the proposal has commanded 
most of the attention at the hearing. 
The airline contends that the route 
division would weaken its and TWA’s 
ability to face the Air Union combine, 
since neither carrier could rely on their 
reputations and on promoting familiar 

Merger of the two airlines would be 
a more practical solution. Pan American 
contends, since any planned marketing 
expansion in Europe would receive 
strong support from TWA’s domestic 
route network. 

The hearings are expected to run at 
least two more weeks before a final sum- 
mation before Examiner James Keith. 
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Major U. .S. Airports — Part 8: 


Dulles Faces Struggle to Prove Design 


By Robert H. Cook 

Washington— Dulles International Airport, the controversial "better mouse 
trap” of airport design, faces an uphill battle of several years before its 
superiority can be proved conclusively either to the airline industry or the 

A startling contrast to the finger concept adopted by virtually all other 
major hub airports, Dulles already is emerging as one of the most convenient 
terminals ever designed for the passenger. 


Compact design of the 600-ft. long 
terminal building allows the passenger 
to select his ticket counter and mobile 
lounge departure gate with a momentary 
sweep of the eye, in contrast to the 
sprawling confusion at airports such as 
O’Hare. 

Complaints about the distances that 
passengers must walk-a major source 
of concern at most airports-arc virtu- 
ally non-existent at Dulles because of 
the design of the building and prox- 
imity of mobile lounge departure gates 
to passenger facilities and ticket coun- 

Mobile Lounge Concept 

In short, the designers of Dulles have 
eliminated the physical handicap of ex- 
treme walking distances and the 
psychological impression of sheer 
enormity by substituting the mobile 
lounge concept for connecting finger 
systems between the terminal and air- 
line operations. 

Even the problem of ground travel 
time between the airport and down- 
town Washington has been considered 
by the Dulles planners. Located about 
27 mi. from the White House, the air- 
port is served by 14.5 mi. of limited 
access dual highway, connecting with 
an excellent road system into the city. 

The limited access portion was built 
as a part of the airport project and is 
reserved exclusively for airport users and 
visitors. Ground travel time for the 
passenger is now about 50 min. from 
the middle of the city but planned con- 
struction of a new connecting highway 
by the state of Virginia within the next 
few years should reduce this time to 
only 35 min. 

However, the present traffic volume 
at Dulles is so slight that it probably 
will require three more years before any 
accurate assessment of its capability can 
be accomplished. Scheduled airline 
operations now total about 74 flights a 
day, or less than half that of nearby 
Friendship International Airport at 
Baltimore and less than one-tenth of 
the volume at Idlewild in New York. 

Just as it took time for a significant 
shift of traffic from Willow Run to 


Wayne Major Airport in Detroit and 
from Midway to O’Hare in Chicago, it 
will take time for a similar transfer 
from Friendship and Washington Na- 
tional to Dulles. 

Airlines are continuing to shift turbo- 
jet schedules from Friendship to Dulles, 
and a continued ban on jet traffic at 
Washington National can be expected 
to contribute to Dulles’ growth as more 
carriers introduce new medium-range 
jets such as the Boeing 727, the Doug- 
las DC-9 and the British Aircraft Corp. 
BAC 111. 

Most of this shift will occur during 
the next two years and the Federal 
Aviation Agency predicts that by 1966, 
Dulles will be handling 2 million pas- 
sengers a year. Traffic growth this year 
should reach FAA's forecast of 1 million 
passengers. 

By 1975, traffic volume is expected 
to reach 6 million passengers, requiring 
an extension of 600 ft. to the terminal 
building. The building now has posi- 
tions for 24 mobile lounges with a pro- 
vision for 56 positions by 1975 and an 
ultimate increase in aircraft ramp gate 
positions from the present 50 to 90. 

As an indication that Dulles will 
reach these traffic goals with little diffi- 
culty, FAA likes to compare traffic 
growth in the first six months with that 
of O'Hare and Idlewild. In 1953, 


Pakistan Training 

New York-Pilot training for Pakistan 

carrier’s new helicopter routes in East 
Pakistan will be conducted with a Hiller 
E4, recently purchased by the airline and 

Robert Bonghton, Hiller’s export sales 
manager, is spending two months in 
Pakistan checking out pilots on the 
four-place E4. Certified crews will fly 
the 25-passengcr Sikorsky S-61N in regu- 
lar service (AW June 4, 1962, p. 44). 
The airline also plans to use the Hiller 

craft. The rescue duty* is anticipated 


O'Hare began operations with 632 air- 
craft movements per month. The figure 
reached 714 after six months. Idlewild 
reached 735 movements six months 
after opening in 1948. Dulles began 
operations last November with a total 
of 793 movements and reached 2,527 
movements per month by the end of 
this March. 

In the running argument with Bal- 
timore over the switch of airline traffic 
from Friendship to Dulles, some FAA 
traffic experts contend that Baltimore 
has been fighting to retain traffic which 
it has never been entitled to have. 

Under FAA regulations, any airport 
desiring to qualify as a "large hub” fa- 
cility must prove that it annually han- 
dles at least 1% of the total U. S. traf- 
fic. In 1956, Friendship handled 0.43% 
and reached 0.98% in 1961, only after 
the airlines were forced to land jet 
flights there because of the ban in ef- 
fect at Washington National. 
Washington National 

By comparison, Washington Na- 
tional has been handling more than 
4% of the U. S. traffic since 1956. On 
the basis of these figures, these FAA 
experts contend. Friendship’s claim to 
hub status does not appear valid. 

Today, Dulles is a going concern- 
ready to handle new traffic growth as 
it is added. All operational facilities, 
including three instrumented runways, 
the tower and support equipment arc 
completed. It still lacks a maintenance 
hangar, which will be built by the air- 
lines, but is completing a new air cargo 
building at a cost of $500,000. Run- 
ways, two of which are 11,500 ft. and 
a third 10,000 ft. long, arc stressed to 
500,000 lb. gross landing weight, 
enough to accommodate the proposed 
supersonic transports. 

Construction of a $4-million hotel 
located on airport property has begun. 
It is scheduled for completion next 
year. Public parking facilities will be 
expanded at a cost of $2.2 million 
next year to provide 1,700 parking 
spaces and plans for the building of 
two private office buildings in the ter- 
minal area are being discussed. 

FAA anticipates spending an addi- 
tional $21 million over the next five 
years for further expansion of Dulles. 
This plan calls for at least 14 more 
mobile lounges. 

The mobile lounge, as the sole link 
between the aircraft and the terminal 
building, no doubt holds the key to 
Dulles’ success or failure in the future. 

For an earthbound vehicle, the mo- 
bile lounge holds the dubious distinc- 
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tion of being the most criticized and 
maligned piece of equipment to enter 
the airline industry. Dulles now uses 
21 lounges. They were purchased at 
an average cost of $232,000 each— a 
point most often singled out by objec- 
tors to the lounge concept. FAA con- 
tends that if it had chosen to use ordi- 
nary buses instead, at least three would 
be needed per aircraft at a cost of $53,- 
000 each. The addition of special radio 
equipment for ground control would 
mean a total investment of nearly 
$200,000 to service one aircraft. 

Just as new aircraft require “debug- 
ging,” so has the mobile lounge— but 
its problems have all been minor ones, 
FAA claims. Most involved modifica- 
tions to the power steering and brake 
systems, overheating of air condition- 
ing units during hot weather and pre- 
mature slippage of transmission clutch 
packs. Majority of the malfunc- 
tions were corrected on the prototype 
lounge under manufacturers' warran- 
ties granted by the Chrysler Corp. 

Daily utilization rate on the lounges 
now stands at about 4 hr. The first 
five units each have logged about 2,200 
mi. and the prototype 13,000 mi. 

The lounges arc under a progressive 
maintenance schedule similar to air- 
craft maintenance procedures, with a 
daily 1.5-hr. check plus intermittent 
checks at 25- and 100-hr. intervals. Sev- 
eral lounges have already passed their 
300-hr. checks on a schedule which ex- 
tends to 1,000 hr. Each block check 
is conducted in the mobile lounge 
hangar, which holds six lounge units. 
Checks require about four hours, and 
FAA contends that maintenance costs 
are "far below” what was expected. 

Lounge control panels include an 
hour meter for each of the two engines, 
and they are serviced on the basis of 
hours used rather than mileage. 

Eventually FAA hopes the unit pur- 
chase cost of each lounge may be less 
than the current price, which includes 
amortization of about $1 million in re- 
search and development costs. As addi- 
tional lounges arc ordered, price will be 
negotiated with Chrysler. 

There also is a hope that other future 
airports may adopt the mobile lounge 
concept and thus further lower the unit 
purchase cost. FAA feels that the cost 
of the lounges, as necessary operational 
equipment, could be covered either in 
full or in part under the Federal Aid to 
Airports Act. 

Initial operation of the mobile lounge 
fleet brought a flurry of gripes from the 
airlines over the difference between 
departure times and those of the 
lounges. Dulles first figured a lounge 
travel time of 15 min. which it later 
changed to 20 min. at the insistence 
of the airlines. Flight departure times 
were finally published as the departure 
time of the mobile lounge. Travel time- 


oil the lounge is now around 4 min. 
to the aircraft, with an average of 6 
min. for deplaning passengers. 

As traffic has increased there has been 
a continuing need to modify the lounge 
arrival and departure times to fit the 
needs of the individual airlines. A 
standard 1 5 min. is now added to both 
the arrival and departure times of the 
aircraft to allow for mobile lounge load- 
ing, unloading and travel time. These 
times are published in airline timetables 
and displayed on information boards. 

Airlines desiring different times 
merely advise terminal officials. Ameri- 
can and Eastern, for example, add only 
10 min. to their schedules for the mo- 
bile lounge time. 

The lounge operation has also suf- 
fered some criticism from the public 


Washington— Federal Aviation Agency 
has allocated $75.9 million for the con- 
struction and improvement of 452 civil 
airports under a Fiscal 1964 budget that 
emphasizes development of small, gen- 
eral aviation airports. 

Pattern of the allocations clearly in- 
dicates that most major hub terminal 
expansion has been completed. As op- 
posed to the characteristically heavy in- 
vestments of the past years, less than 
one-third of the Fiscal 1964 allocation 
was set aside for 26 terminals in the 
major hub category. 

Completion of most of the expansion 
of larger terminals has enabled FAA 
and the state governments to give a 
higher priority to the smaller airport. 
As a result, more than 1 50 of the total- 
airport projects programed for the year 
involve acquisition of land for expand- 
ing airports in the non-hub and general 
aviation classes or building new ones. 

A total of 253 of the airports sched- 
uled to receive federal aid arc in the 
general aviation category. Funds total- 
ing SI 8.7 million will provide for the 
construction of 68 new airports and im- 
provements on 1S5 others. 

The remaining $57.2 million has 
been allocated to 199 airports serving 
all segments of aviation in the U. S., 
Puerto Rico and the Virgin Islands. 

Funds allocated represent the last 
under the current Federal Aid to Air- 
ports Act. which was adopted in 1958. 
A proposal is now before Congress to 
extend the act. 

Installation and improvements on 
runways continued to claim the largest 
amount of federal aid. accounting for 
$43.6 million, or 57.4% of 1964 allo- 
cation. Acquisition of land for airport 
expansion, clear zones and approach 
lighting totals $15.4 million. 

New York claimed the greatest sum 
among the states, with a total of $10.1 
million allocated for 1 3 projects. Largest 


because of airlines' use of standard 
ramp steps with the units. Most car- 
riers place these steps in position for 
use by ground and flight crews after 
the mobile lounge has loaded and de- 
parted for the terminal. 

But Eastern Air Lines has been plac- 
ing the stair ramp in position first and 
forcing the mobile lounge to wait a 
few minutes before mating over the 
stairway. Effect of this procedure on 
the arriving passengers, who are impa- 
tient to disembark after a long journey, 
has been to create the impression that 
the lounge operation does not function 
properly. 

(This is the eighth and final article in 
Aviation Week & Space Technology’s 


of these projects is the $4.3 million 
tentatively programed for runway ex- 
tensions at LaGuardia Airport. Also 
included in the total are $1.8 million 
for the Greater Buffalo International 
Airport and $1.8 million for the Rocli- 
ester-Monroe County Airport. 

California has the highest number of 
projects— 38— and the second largest al- 
location of federal aid at $6.8 million. 
San Francisco. Sacramento and Santa 
Ana have the largest proposed expan- 
sion programs, with $1 million ear- 
marked for a runway landfill and exten- 
sion at San Francisco International 
Airport; $1.4 million for a new 8,600- 
ft. runway and other projects at the 
Sacramento Countv Metropolitan Air- 
port and $1.2 million for general im- 
provements to the Orange County Air- 
port at Santa Ana. 

Florida is third in the allocation 
rank, with 20 proposed projects requir- 
ing $5.6 million in federal aid. The 
two largest sums involved are $2 mil- 
lion for airport land acquisition by the 
new Jacksonville Municipal Airport and 
$1.8 million for land purchase and con- 
struction of two 4,000 ft. long landing 
strips at the Mid-Count)- General Air- 
port in Dade County. 

Texas has been allocated $5.5 mil- 
lion under the aid program, with the 
largest amount of $3.7 million claimed 
bv the Houston airport. Majority of the 
Houston total will be spent for land 
acquisition needed for general airport 
development and approaches to ruu- 

Georgia, primarily because of pro- 
posed expansion of the Atlanta Munic- 
ipal Airport, also ranked among the top 
allocations with $4 million. Pending 
final approval by the FAA, Atlanta 
would claim $3.5 million of this sum 
for runway extensions and a new 8,000- 
ft. long runwav to parallel its existing 
Runway 9-27. ’ 


Airport Aid Stresses Small Fields 
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| The Spey-powered BAC One-Eleven has been ordered by 
* 7 airlines in 5 countries. 

The Spey has completed more than 12,000 hours de- 
2 velopment running, including over 4,000 hours in the 
Hawker Siddeley Trident. 

n Flight testing of the Spey-powered Hawker Siddeley 
” Buccaneer S.2 strike aircraft is now proceeding. 
i Spey-powered Tridents are being delivered to British 
’ European Airways this year. 


The Spey is winning 

Production engine deliveries of the Spey are building up fast. 
And more and more airlines are showing firm interest in 
the engine for their re-equipment programmes. 

In its design and rating the Spey is based on Rolls-Royce’s 
unique experience of commerical turbine operation. This is 
your assurance of the operational economy vital for profit- 


world acceptance 

able use of the short-haul jet. 

The Spey will bring to jet travel all the inherent qualities of 
the Dart, which powers the Vickers Viscount, the Grumman 
Gulfstream, the Fairchild F-27 and the Whitworth -Gloster 
Argosy— all in service in North America. 

A NEW PHASE BEGINS WITH ROLLS-ROYCE POWER 

ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE LIESSE ROAD, MONTREAL, P.Q. 
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Dirt that can’t even be seen with the naked eye could throw the X-15 ’way off the 
long true line of its soaring flight. Let these microscopic particles lodge in one 
of the extremely fine tolerance orifices or valves of the hydraulically operated 
flight control system — and things begin to happen! The trouble is, this would be 
happening at an awesome 4000-mph-plus that converts the slightest erratic 
control response to enormous errors in actual flight path. 

This problem of maintaining hydraulic system purity was solved in the early 
days of the X-15’s development by installing two specially designed Purolator 
filters. Of compact design in weight-saving aluminum, these filters remove 100% 
of all particles 25-microns or larger. The elements are of thermal shock- 

— 65°F to +400°F temperature range. 

Purolator’s creative design and development of the X-15’s high pressure 
hydraulic filters is just one of its many contributions to aerospace progress. 
Purolator filters have helped solve filtration problems for virtually every type 
of airborne and ground support equipment produced by the aerospace industry. 
For more information in terms of your filtration needs, write today. No obliga- 
tion . . . and we’ll send you a copy of Purolator's new quarterly publication 
“Aerospace Filtration”. It’s packed with features and articles of particular 
interest to companies active in the aerospace industry. 

Write to Purolator Products, Inc., Rahway, N. J. 




PUROLATOR 




DOUGLAS 



A new performance record for the books 
has been credited to a new DC-8F jet 
freighter, recently deli%’ered to Trans- 
International Airlines. 

In its first eight days of contract opera- 
tions by T.I.A. for the Military Air 
Transport Service, the big Douglas 
cargo-jet delivered a total of 234,637 
pounds of freight to Southeast Asia from 
California. Distance logged on the three 
round trips was more than 50,000 miles. 


On one of these trips it airlifted the 
heaviest payload ever carried opera- 
tionally by any transport— 87,028 
pounds — from Travis Air Force Base 



CARGO 

ITS 

BIGGEST 

LIFT! 


near San Francisco 8900 miles across the 
Pacific to Saigon, South Vietnam. Stops 
were made at Honolulu and Guam. 

This record-breaking jet freighter has a 
ferry range of more than 7,000 miles 
and a cruising speed above 575 mph. 

In addition toT.I.A.,other airlines which 
have DC-8Fs in operation or on order 
include Capitol Airways, KLM Royal 
Dutch Air Lines, Trans-Canada Air 
Lines, Trans Caribbean Airways, and 
United Air Lines. 

DOUGLAS BUILDS GREAT TRANSPORTS 


AIRLINE OBSERVER 

► U. S. domestic trunklines have reported a net profit of $3,594,000 for the 
first six months of 1963 (AW Aug. 12, p. 47), compared with a net loss of 
$7,122,000 in the same 1962 period. Industry total net earnings for June 
reached $15.6 million, more than double the net gain of $7.4 million in 
June last year. First-half operating revenues for the 11 tranlc air carriers 
totaled SI. 184 billion and operating expenses were $1,135 billion. For the 
same period in 1962, operating revenues were $1,126 billion and operating 
expenses were $1,102 billion. 

► New drive to expand competition on the relatively new southern trans- 
continental route (AW May 6, p. 42) has been launched. Continental Air- 
lines lias made a bid to the Civil Aeronautics Board to extend its present 
routes into Georgia and Florida, which would give the carrier a route from 
the West Coast to Miami and Atlanta. American Airlines also seeks a 
Miami-Dallas route with an eye toward operating one-stop, coast-to-coast 
service on the route. Similar bids from other carriers can be expected as a 
result of an invitation bv the Board calling for suggestions on the scope of 
hearings in the case which was remanded to the Board by the Court of 
Appeals last year. 

► Aluminum Co. of America (Alcoa), not wishing to relinquish any ground 
to the steel industry, has initiated a publicity campaign boosting develop- 
ment of a Mach 2 supersonic transport rather than a Mach 3. Alcoa argues 
that a Mach 2 aircraft could be built at less public cost, could be available 
sooner and would be more economical for U. S. domestic routes. 

► Red China added to its growing feud with Russia by giving wide publicity 
to the crash of an Aeroflot twin-jet Tu-104 that tried to land at Irkutsk 
Airport last month. Soviet press virtually ignored the accident, which killed 
the Albanian ambassador to China, six other Albanians and three Chinese. 
Remains of the Albanian and Chinese victims were brought to Peking for 
a big public burial, attended by Premier Chou En-lai and other top Red 
Chinese officials. 


► De Havilland Aircraft Co. is considering the production of a group of 
Comet 4C transports on speculation. Manufacturer recently began produc- 
tion of five Comets without orders and since has sold three— one to Kuwait 
Airways and two to United Arab Airlines. Negotiations for the other two 
are under way with Middle East Airlines and Royal Air Force. 

► Equity financing— either through debentures or new stock issue— is among 
methods of financing being considered by Trans World Airlines to pay for 
additional Boeing turbojet transports. Order for 10-14 aircraft of various 
types was expected to be announced over the weekend. TWA board of 
directors met Thursday and Friday in Seattle. 

► British Overseas Airways Corp., encouraged by increases in load factors on 
the North Atlantic, now feels it has a chance of breaking even in the current 
fiscal year after several years of reporting heavy losses. 

► Island Airlines, an aspiring low-fare, skybus inter-island carrier in Hawaii 
(AW June 10, p. 43), has been virtually grounded by a federal court ruling 
which grants a Civil Aeronautics Board request for a permanent injunction 
against the carrier. Decision placed the airline’s operation under federal 
jurisdiction on grounds that operations between the islands were conducted 
over international waters. Island Airlines had held that its flights were intra- 
state and, therefore, outside the jurisdiction of the CAB. 

► Russia's Aeroflot has inaugurated regular weekly flights to Bamako, capital 
of the Republic of Mali. Four-turboprop Ilyushin Il-ISs stop at Bamako on 
Aeroflot's established West African route from Rabat, Morocco, to Conakry, 
Guinea, and Accra, Ghana. Bamako is the 31st national capital served bv 
Aeroflot. 


SHORTLINES 


► Austrian Airlines plans to introduce 
Vickers Viscount turboprop transport 
service between Innsbruck and Copen- 
hagen via Salzburg on a twice-weekly 
basis during the 1963-64 winter season. 
During the same period, the airline 
plans to extend its schedules between 
Vienna and Athens, providing service to 
Tel Aviv. 

► Bonanza Air Lines reported net earn- 
ings for the first six months of 1963 
of S438.150, compared to $322,581 in 
the same period last year. Total operat- 
ing revenues for the first half rose 1S% 
to reach $6.2 million. 

► Kuwait Airways will extend its Mid- 
dle East route from Bombay, Karachi 
and Kuwait into Europe, with London 
as a terminal point. A dc Havilland 
Comet 4C transport will be used on the 


► National Air Carrier Assn, now repre- 
sents 12 of the 15 existing supplemental 
airlines, either through its trade as- 
sociation activities, its procurement 
division or both. Three new members 
that bring membership to a total of 12 
are AAXICO Airlines, Standard Air- 
ways and Trans International Airlines. 

► Scandinavian Airlines System will in- 
troduce new low-fare, economy-class 
propeller flights between the U. S. and 
Scandinavia on Oct. 17, using 86-scat 
Douglas DC-7C aircraft. Round-trip 
fare on the flights will be $432.20, a 
reduction of $147.30 from normal econ- 
omy class fares. 

► Tag Airlines will expand its Detroit- 
Cleveland commuter service to include 
weekends to supplement the week-dav 
schedule of 1 4 daily round trips between 
the two points. Initial flights will in- 
clude two round trips on both Saturdays 
and Sundays. 

► Trans World Airlines has reported 
a 28% increase in domestic revenue 
passenger miles for July over the same 
month last year. International traffic 
climbed 31.7% in the same compara- 
tive periods and total system-wide 
traffic increased 29.3%. 

► United Air Lines will expand its One- 
Class Service schedules Sept. 9 by 
adding 1 5 new cities to the 8 already 
receiving the service. Number of One- 
Class Service flights will be increased 
from 30 to 71 daily. According to 
United, the flights— excluding overnight 
flights which are operated primarily for 
cargo-have had a 63.5% load factor, 
compared with a system load factor of 
54.7%. 
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WIDE-LITE CORPORATION / A Division of Esquire, Inc. I In Canada: Wakelield Lighting Limited, London, Canada / In Europe.- 
4114 Gulf Freeway, Houston, Texas | Van Oostenryck, S.A., 50, rue Schockaert, Leeuw St. Pierre (Belgium) 




“If you’ve got a 

microwave problem, 
the solution may be right 
here in R&D. We spend 



a lot of time and talent here at Beverly 
to maintain our lead position in micro- 
wave research, lake our work in solid state, 
for example: R & D in varactor diodes gave 
us our basic building- block component, one you 
can adapt to many new products. Our customers 
expect Varian to provide the most advanced com-:, 
ponents for their applications. That’s why we are 
intensely interested in exploring new ideas for using; 
semiconductors in microwave circuits. My point 
in all this? If we feel a new approach will have an 
advantage for you, then we don’t hesitate to put 
forward a full research effort. That’s what Varian. 
has always clone, and it’s what we will continue 
to do.” Kurt Gsteiger, Research Engineer at Varian 
Associates, Beverly, Massachusetts. 


TUBE DIVISION, Palo Alto, CaIifornia\BOMAC DIVISION, Beverly, Massachusetts | VARIAN ASSOCIATES OF CANADA, LTD., 
Georgetown, Ontario | SEMICON ASSOCIATES, INC., Lexington, Kentucky | S-F D LABORATORIES, INC., Union, New Jersey 
SEMICON OF CALIFORNIA, INC., Watsonville, California | European Sales Headquarters: VARIAN A. G., Zug, Switzerland 
Write Tube Division, Palo Alto, for our descriptive brochure. 


MICROWAVE TUBE GROUP 



Why pay for engineering you don't need? Now, thanks to a unique and versatile manufacturing technique 
developed by the Aerospace Division of Pacific Scientific Company, you select the number of rings and brush 
pairs for your specific application and Pacific Scientific Company builds up the assembly from pre-engineered, 
pre-fabricated modules that are on the shelf! You are therefore assured of quick delivery at standard prices of the 
very best electro-deposited slip rings available today. □ PSCo Slip Rings have these advantages: Electro- 
OTA ■ ■ deposited* pure fine silver rings; Brushes designed for maximum 
(I 1 1 1 T II |U| life and lowest noise; Completely integrated assembly for ease of 
UUlll will installation; Flexibility; Ease of maintenance; Highest reliability; 

the very best for transmission of low level signals or power. For 
01 IN complete engineering data and selection guide write to: AERO- 
||* SPACE DIVISION, Pacific Scientific Company, P.O. Box 22019, 
W “■ 1 1 Los Angeles22, California. •ManutKturedundtrELECTROTECCORP.paltnts. 
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F-lll Subcontractors Monitored Closely 


By Erwin J. Bulban 

Ft. Worth— General Dynamics/Ft. Worth management of the Air Force 
F-lllA/Navy F-111B (TFX) subcontracting program is keyed to resident 
offices located at each of these sites and insistence that each major subcon- 
tractor provide a project-oriented organization to monitor its program. 

General Dynamics/Ft. Worth F-lll project staffers maintain day-to-day 
monitoring and provide on-the-spot decisions on routine problems. In cases 
where decisions have to be referred to the prime contractor’s organization, 
they can expedite these by conversing with the responsible in-plant group. 


Aim of the project organizations, at 
the prime and subcontractor level, is to 
provide parallel activities, so that the 
same kind of people can talk to each 
other in the particular work area in- 

This system of maintaining extremely 
close relationships with its major sub- 
contractors at their plants was one of 
the lessons learned in the course of the 
B-5S Hustler supersonic bomber pro- 
gram, where the prime tried to run the 
program from its home plant, rather 
than having its people on location at 
the subcontractors. 

This resulted in too many problems 
developing to the point where they be- 
came an issue, GD/FW Vice President- 
Program Director ). T. (Bing) Cosby 

F-l 1 1 program is probably the most 
heavily organized operation ever per- 
formed here, with responsibilities closely 
defined so that the project manager can 
ride herd on key people. Included is a 
conference room, lined with data boards 
covering key aspects of the program, 
so that program manager and his aides 
can at any time quickly review up-to- 
date status. 

Because Grumman Aircraft Engineer- 
ing Corp. plays a dual role as team 
member, as well as that of a major sub- 
contractor, the F-lll organization pro- 
vides Grumman with a prominent, but 
definitely subsidiary role, with final de- 
cisions resting with General Dynamics 
-if need be GD/FW President Frank 
W. Davis. 

Size of Grumman 's role is indicated 
by the fact that its Ft. Worth opera- 
tion now has about 150 people here, 
almost half the current home plant 
staffing, although this ratio will increase 
in Grumman’s Bethpage, N. Y., facility 
as the program develops. Grumman 
people here are fully integrated into the 
GD/FW operation, working not as a 
separate group, but largely broken up 
and assigned to particular F-l 1 1 efforts 
by department under GD supervision, 
almost as if they were on the prime’s 
staff. 


Grumman’s F-l 1 1 responsibilities 
break down into seven categories— 
F-111A/B main and nose landing gear. 
F-111A/B aft fuselage including speed 
brakes, F-l 1 IB nose radome, F-111A/B 
horizontal stabilizers, F-l 1 IB arresting 
gear and tail bumpers and subsystems 
peculiar to Navy requirements. Be- 
cause of the F-lliB missile system, the 
Navy version, for example, will have 
approximately double the cubage of the 
USAF F-l 11 A. 


for assembly of Navv' aircraft, integra- 
tion of the complete avionics system in 
the F-l 1 IB, reliability, maintainability 
and over-all performance, checkout, 
flight testing to Navy requirements and 

This requires close GD/Grumman 
coordination and the organization 
shows this with an advisory committee 
consisting of three General Dynamics 
and three Grumman personnel. Com- 
mittee is made up of Frank Davis as 
chairman, J. T. Cosby, and E. E. Hat- 
chett, GD/FW manager of Grumman 
activities and Crumman being repre- 
sented by Grumman Vice President 
G. F. Titterton, F-111B program man- 
ager E. E. Leinlein and a rotating mem- 
ber, currently Grumman Vice Presi- 
dent-engineering, Richard Hutton. 
Although the committee reviews major 
policy problems concerning the two- 
servicc airplane, responsibility for final 
decisions is unilaterally General Dynam- 

Actions arc translated through 


In addition Grumman is responsible 


E-2A Simulator Provides Pilot, Tactics Training 

nginccrs at Goodyear Aerospace Corp., Akron, Ohio, check cockpit controls operations ii 
le simulator which the company is building for the Navy/Grumman E-2A Hawkcyc earl 
anting and intercept control aircraft. E-2A simulator is used for training of pilots am 
opilots and for tactics training of avionics equipment operators. Incoming target aircraf 
an be simulated and their courses changed by an instractor in the simulator. 
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Space- 

the 


Space-General offers unlimited opportunities for engi- 
neers and scientists who want to move ahead quickly 
in a dynamic young organization dedicated to space 
projects. ■ Less than three years old. Space-General now 
has grown to almost 1,200 employees and occupies one 
of the newest, best-equipped facilities in the industry. 
Location is ideal. ..in the San Gabriel Valley, 15 minutes 
by freeway from downtown Los Angeles. ■ Our current 
interests are broad: electronics, guidance and control 
systems, space telemetry, survivable communications, 
satellite and military systems, space vehicles, lunar and 
planetary exploration craft, inflatable reentry vehicles, 
and nuclear detection studies. ■ Our employees tell us 
they prize Space-General’s unusually heavy emphasis on 
individual work and ideas. As a matter of fact, every mem- 
ber of our technical staff is expected to make a creative 
contribution to the growth of our technological capability. 


youthful 

outlook 


There are many outstanding c 


SPACE 



Cosbv and GD F-111A/B Project En- 
gineer W. C. Dietz. 

Subcontract management philosophy 
provides for basic technical quantities 
and timing requirements to be estab- 
lished at Ft. Worth, with all configura- 
tion management here and subcontract 
authority in one group here. 

Most of the major subsystem con- 
tracts have been let, although in some 
cases definitized contracts have not vet 
been concluded, in order to speed the 
program. Among major subsystems to 
be allocated are the variable wing sweep 
actuator and several avionics subsystems. 
The latter probably will require three 
subcontractors. These are expected 
to be let soon. With major subsystems 
out. next round of contracts probably 
will cover parts fabrication, including 
such things as spar milling. Some long 
lead time material contracts have al- 
ready been let. 

Total Subcontracts 

Indications are that the program will 
involve about 4.000-5.000 subcontracts 
of a varied nature, including machining. 
When second and following tier subs 
arc considered, the total will probably 
be about 20,000 subcontractors. Major 
subcontractors for Grumman are esti- 
mated at approximately 50. Those for 
McDonnell, which is handling the crew 
escape system, will probably number 
some 45-50, with third-tier subcontrac- 
tors branching out from these. 


One-group authority for purchasing 
comes from the CD FW F-111A/B 
material department, working from a de- 
tailed list of items specified for these 
airplanes and allocating responsibility 
for common stores stock— such as air- 
craft skins and rivets— which would be 
handled for the department by the 
GD FW Div. material department. 

Procurement chief, under F-111A/B 
material department R, Kahn, super- 
vises a half-dozen purchasing agents, 
who select, negotiate and administer 
contracts. Ten in-plant subcontract 
management coordinators manage and 
direct, monitor and advise and assist 
the subcontractor. 

Subcontractor selection procedures 
exceed in scope and thoroughness any 
followed here previously, with lists of 
candidates reviewed by Cosbv and ap- 
proval made bv Davis. Similar procedure 
is followed in selection, with final GD 
approval bv Frank Davis also checked 
out by the F-111A/B USAF Systems 
Project Office. In the avionics subsys- 
tems, for example, some 400 subs were 
listed originally as potential suppliers 
and initial screening at GD/FW re- 
duced this to 221. The division’s pro- 
curement committee approved 175 elig- 
ible to receive requests for proposals 
(RFPs). Of these, 119 responded and 
106 of these turned out to be con- 
tenders for about a dozen contracts. 

Structural component subcontracting 
probably will not develop requirements 


for resident offices as extensively as is 
the case for subsystems, because. GD 
personnel indicate, the confidence level 
is higher between airframe builders than 
between airframe and subsystems pro- 
ducers, particularly avionics. 

break-out of work to a further sub level 
is that GD/FW must approve all con- 
tracts if they are critical in tenns of 
engineering, time or dollars. 
Subsystems, Structure 

F-111A/B subsystems and basic 
structure are modem, but not beyond 
the state of the art. requiring minimum 
development to meet time and cost 
schedules and also in order to provide a 
high degree of maintainability and re- 
liability. Reliability and maintainabil- 
ity are spelled out as a specific require- 
ment. along with item performance, 
schedule and cost as the basis for in- 
centive payments. If the contractor 
doesn’t get the reliability-maintainabil- 
ity incentive portion, he doesn’t get any 
of the other incentives, GD/FW states. 
The prime contractor will judge con- 
tractors for incentive payments. 

In order to boost reliability and 
maintainability, a maintenance analysis 
review technique, which includes a 
computer network, is used to keep track 
of this area. Further, GD has decreed 
a parts control and standardization pro- 
cedure for subs, which requires that 
they each set up a specific parts stand- 



Gyroscopic Space Station Design Being Studied 

Concept of gyroscopic space station to minimize possible crew sickness caused by Coriolus forces, resulting from a wobbling Station, is 
being studied bv Reeves Instrument Corp., Garden City, N. Y. Coriolus forces might occur in toroidal space stations. Tire gyroscopic 
station consists of seven capsules interconnected by hollow arms through which the crew could move. Each outer arm, to which the cap- 
sules arc attached, is pivoted at the center and rotates (right) at about 4 tpm. to generate an artificial i g field. Central zero-gravity cap- 
sule would not rotate. Gyroscopic action of the spinning amis to correct changes in weight distribution caused by crew movement is 
being simulated at Reeves with computer programs. Rotation axis of each spinning arm is gimbal-mountcd to move ±45 deg. Crew 
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LIVE RECKONING.. .ON OR OFF THE EARTH SKrrXS 

guidance control for every class of vehicle— aircraft; surface vessels and submarines; guided and ballistic missiles; 
space hardware. / ITT System concepts and ITT equipment implement today's basic radio navigational systems— 
including the global networks of TACAN, VORTAC, LORAN and OMEGA. This is also true of the Instrument Landing 
Systems and Distance Measuring Equipment in general use today. SAC aircraft and POLARIS submarines use ITT 
Systems to assist in position-fixing. Important developments in guidance... attitude orientation... infrared systems 
...beacons. ..ground control, monitoring and tracking... originate in the divisions of ITT. / International Telephone 
and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 



ardization team to confer periodically 
with CD/FW. 

Purpose is to develop listings of all 
parts to be utilized in avionics, or elec- 
tro-mechanical equipments, then review 
the lists to ensure the use of prosen 
parts and also to designate as many of 
the proven parts for as much equip- 
ment as possible, by developing collated 
lists. This procedure is also expected 
to reduce spares stocking requirements. 
Every subsystem will be given a relia- 
bility "bogey" figure that the sub has to 

PERT/Cost Use 

A prime management tool for con- 
tractor and Air Force use to keep track 
of the program will be the new version 
of Performance Evaluation and Review 
Technique (PERT), which adds cost 
data. New PERT/Cost is a marriage of 
time scheduling with dollars and is de- 
signed to show prime and Air Force pro- 
gram managers how the money is being 
spent and whether costs are over or 
under budget in relation to the schcd- 

F-111A/B program is considered a 
testbed for PERT/Cost, along with the 
new mobile medium-range ballistic mis- 
sile, and is part of GD/FW's contrac- 
tual obligations. Considerable study 
has been made in an attempt to define 
the cost aspects that will be included 
and to what extent. For example, an 
earlier consideration had been to pro- 
vide data on items down to the level of 
those having a total cost of SI 50,000 in 
three-month periods, but this has been 
discarded after analysis indicated that 
this would mean keeping detailed track 
of about 40,000 items. 

Cost Data Reported 

On F-111A/B, PERT/Cost will re- 
port cost data regularly on about 55 
items initially. This may be extended 
to possibly 300 items, although if de- 
sired the system could be expanded to 
take in approximately 1 ,600. The once- 
monthly report, giving data on cost 
budget, actual costs and estimated fu- 
ture costs, related to time schedules 

subcontractors on incentive contracts 
and cognizant agencies. The latter will 
include Systems Project Office, training 
command. Tactical Air Command, Sac- 
ramento Materiel Area, Bureau of 
Weapons and Naval Air Development 
Center. 

Certain subcontractors, such as Pratt 
&- Whitney Aircraft and Hughes, will 
report PERT time data to CD, but 
negotiated cost data will funnel to the 
F-111A/B SPO in Aeronautical Systems 
Div., so as to protect proprietary data. 

Svstcm utilizes an IBM 7090 to 
handle PERT time, an IBM 70S0 to 
do cost. In essence, the F-111A/B is 
broken down into various components 


and systems, called end item subdivi- 
sions. Specific items, or components, 
such as the nose landing gear, are then 
cross-indexed with the functional ele- 
ments of the organization needed to 
convert them into finished products, 
such as engineering, tooling, fabrication 
and assembly. 

Work packages arc made up by de- 
fining each task on every item and this 
package is then networked for com- 
puter use to display events and activities. 
Tlie work package also is provided with 
interfaces to other tasks to which it is 
related. Cost accumulation techniques 
long-established at GD/FW, utilize 
punch cards containing data accu- 
mulated from the production line, for 
example, in form acceptable by the 
computer. The computer takes the 
accumulated costs and distributes them 
accordingly into work numbers, which 
are then converted to summary numbers 
for the work packages. Summary num- 
bers provide the basis for projecting 
budget performance estimates. 
Management Network 

Program management network cur- 
rently has about 2,000 activities on 
board. This will be at least tripled this 
summer as all the subcontractor net- 
works are added. Feature of the time 
scheduling is trend toward milestone 
reporting rather than critical path pro- 
cedure. Milestone achievement is par- 
ticularly important, GD/FW believes, 
in the initial F-111A/B development 
program, because of the desire to gear 
operations toward completion and flight 
test of the initial flight articles, rather 
than being primarily concerned at this 
time with the over-all program, includ- 
ing future production. 

Aerospace Companies 
Report on Salaries 

Washington— Following is a list of 
aerospace industry directors and officers 
with 1962 salaries above S30.000, and 
their stockholdings, as they were re- 
ported to the SEC: 
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Two stage dry 


0. 1 to 1 5 gpm or greater 


500 to 4000 psi systems 




With or without interstage 
mechanical feedback 


Alternate designs for load 
acceleration velocity and/or 
position feedback 


Supplied separately or integral 


Standard fl; 
mountings 


BENDIX-PACIFIC 

AEROSPACE 

SERVOVALVES 






Servovalve performance has been programmed on the G-20 
digital computer at Bendix-Pacific for rapid determination 
of design variables to obtain ultimate system performance 


Bendix-Pacific Fluid and Electro Mechanics actuation and control subsystems and components are designed for: 
Variable Geometry - Thrust Vectoring - Flight Surfaces - Sequencing and Safety - Auxiliary Drives - Aircraft Anti- 
Skid - Utility and Service - Attitude/Stabilization/Maneuvering — Transporting and Erecting. 

Write Bendix-Pacific. North Hollywood, California for Technical Bulletin 66325. 


Bendix-Pacific Division 




P.S 





W. H. NICHOLS CO. 








LOCKHEED-CALIFORNIA CO. employe reports in to automatic data acquisition center (left) at Burbank upon beginning new assign- 
ment. Job data is fed into the system through the RCA-built input unit by means of a punch card in the slot to the left. Operator at 
Lockheed Missiles & Space Co. (right) directs an inquiry to the central memory unit of ADA system, where production work informa- 
tion is maintained. Data processors locate answer in data disc file and send answer on printer in about 7 sec. 


Data System Used in Production Control 


By Harold D. Watkins 

Sunnyvale, Calif. — Data acquisition 
and retrieval system that its developers 
say may become "as standard in large- 
scale industry as a typewriter or tele- 
phone” is assuming a major role in pro- 
duction control at Lockheed Missiles 
& Space Co. here. 

This forecast concerning the new 
management tool was made bv Herschel 
J. Brown, executive vice president of 
Lockheed Missiles & Space, the Lock- 
heed Aircraft Corp. division where 
Lockheed has pushed its development to 
the greatest extent. Data acquisition 
facet of the system is known as ADA for 
automatic data acquisition. With its as- 
sociated data processing centers and in- 
quiry and rcad-ont equipment. ADA is 
part' of Lockheed Missile's over-all man- 
agement information and control sys- 
tem, and is considered a major cost- 
cutting weapon. 

Fresh Data 

Using ADA and other tools of the 
system, Lockheed executives can obtain 

coming the location and status of any 
of the 6x000 active shop orders and 
related parts as they move through the 
manufacturing cycle for Polaris mis- 
siles, Agcna space vehicles and other 
division products. 

Additional uses for ADA are being 
phased in rapidly. According to pres- 
ent plans the data acquisition system 
will be collecting infonnation concern- 
ing some three dozen areas of activity 


by mid-1964 when ADA is scheduled 
to move out of development stage to 
fully operational status at Lockheed. 

Lockheed specialists have been work- 
ing on the ADA concept since about 
1958. They were joined in 1960 by 
Radio Corp. of America which de- 
veloped prototype equipment for re- 
mote transfer of information. First 
units of the prototypes were installed 
at Sunnyvale in August, 1961. where 
they were first used for recording the 
receipt of materials at receiving docks 
and subsequent movement to inspec- 
tion and storage. The first step in 
shop-order location control began in 
March, 1962, with installation of 36 
RCA-built remote input stations in one 
factors' building. The second phase be- 
gan last December when the central 
electronic data processing equipment 
and the remote inquiry and reply units 
were added. 

Impact of the complete system at 
Lockheed is demonstrated by elimina- 
tion of some 700 jobs, including most 
of the force of 600 expediters who had 
traced location of parts in process. 
Production control reporting and cleri- 
cal operations also have been simpli- 
fied, and ADA system experts are fore- 
casting a net annual savings rate of 
S2.8 million in directly identifiable per- 
sonnel and machine process costs by 
June of next year. Other savings due to 
general increase in efficiency and in re- 
duction of parts tossed into salvage are 
expected to be considerable. 

Essentially a communications system, 
ADA and its associated equipment com- 


plements rather than replaces the exist- 
ing data processing equipment at Lock- 
heed Missiles &• Space. The dis- 
tinguishing characteristic of the ADA 
complex there is its ability to enable 
those at remote locations to continu- 
ously add data bit by bit as it is created, 
and to retrieve it on demand. Most 
data processing is done in batches, 
with infonnation collected until there is 
a sufficient amount to permit efficient 
computer operation. ADA's continuous 
processing— called on-line operation— 
distinguishes the Lockheed system from 
most other current efforts to adapt elec- 
tronic data processing to production 
control, those working with the ADA 
Systran claim. 

Other Facilities 

While this management information 
system has reached its fullest develop- 
ment at Lockheed's Missiles & Space 
Div., the corporation is also phasing it 
in at Lockhced-California Co. and Loek- 
hccd-Gcorgia Co. All three utilize the 
basic RCA Edge (electronic data gath- 
ering equipment) remote infonnation 
input consoles to send infonnation to 
a central processing point. Lockheed 
Missiles now has nearly 210 of these 
units. Lockhced-California about 130 
and Lockhccd-Gcorgia 50. By the end 
of 1964, Lockheed Missiles will have a 
total of 275 input machines installed, 
Lockhced-California also will have 275, 
and Lockhccd-Gcorgia 200. 

Lockheed Missiles is the only divi- 
sion where full on-line operation has 
been reached. At the other two divi- 
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Power to probe the planets will come from snap-50/ 

SPUR, a compact nuclear reactor being developed for the Atomic Energy Com- 
mission by Pratt & Whitney Aircraft. This lightweight system will produce 
several hundred kilowatts of electricity to power the electrical space engines and 
advanced military satellites of the early 1970s. Pratt & Whitney Aircraft pro- 
vides leadership in power for many applications, in and out of this world. 


Pratt & 
Whitney 
Aircraft 
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How Goodyear “Engineered Value” solves tough flight problems 



PROBLEM: Better, lower-cost braking. 
SOLUTION: “Ring Disc"wheels and brake: 


PROBLEM: Short jet tire life. 
SOLUTION: “Red Streak” Jet Tire. 


PROBLEM: Helicopter rotor deicing. 
SOLUTION: Iceguard. 


PROBLEM: Heat-shield missiles. 
SOLUTION: Goodyear Thermal Shield. 



“Engineered Value" Advantages : Longer lining life. 

Permit tire change without necessity of brake re- 
moval. Lower brake pedal loads. Resist brake fade. 
Structurally fail-safe.Provide visual wear indication. 


“Engineered Value" Advantages : Up to 15 more 
landings per tire. More rubber at wearing surface. 
Shredded wire shield resists cuts and cut growth. 
Has built-in wear indicator. Assures more retreads. 


“Engineered Value” Advantag es : Most efficient type 
of ice removal. Provides uniform heat; no hot spots, 
no cold spots. Has no effect on airfoil surface or 
balance. Has no moving parts. Lightest weight. 


“Engineered Value” Advantages ; Withstands 6.000- 
7.000°R-ablating environments for 60-90 seconds. 
Takes gas speeds on surfaces up to Mach 1. Below: 
5,000-ton pressand missile liner molding equipment. 


“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through the 
unmatched capabilities of one of the world’s largest, most experienced manufacturers of aircraft 
components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have been 
solving flight problems with “engineered value” products. They stand ready to solve your problems, 
too. For full information write Goodyear, Aviation Products, Dept. 11-1715, Akron 16, Ohio. 
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Lightweight Emergency 
Power 


Gas Turbine 
Generating 
Set 

60 


45 .lays delivery 
High production, low cost 
Fuel versatility; uses kerosene, JP4 

Instant starting at temperatures front 
— 65 °F to + 125°F 

Small size, lightweight— under 2000 lbs 
Accepts full load in 20 seconds 
Two or more sets may be operated in parallel 
Over 100 pounds-per-minute bleed air 
available 


The Carrett-Ai Research PGS-125 generating set 
requires no special installation. It is readily moved, 
and may be quickly separated into two parts for heli- 
copter lift. Enclosure is optional. It is backed by 
AiResearch experience in building over 10,000 gas 
turbine engines. Parts and service are already avail- 
able on a world-wide basis. For information on the 
PGS-125, or other available systems ranging from 
30 to 300 kw, contact AiResearch, Los Angeles. 


AIRESEARCH MANUFACTURING DIVISIONS • Los Angehs 9. California ■ Phoenix. 



sions the incoming data is collected on 
paper-tape from which it is transferred 
several times a day to computer Storage 
for response to inquiries and for other 
uses in an off-line operation. Lockhced- 
Califomia is using ADA data for payroll 
preparation, in addition to shop order 
control and labor distribution account- 
ing. Lockheed-Georgia presently is us- 
ing ADA primarily to monitor tooling 
production flow. The central data 
processing equipment and inquiry units 
ised by these two divisions differ from 
those employed at Missiles & Space 
Div. as Lockheed experiments with 
various units. All ADA equipment is 
leased. 

On-Line Operation 

In the on-line operation at Lockheed 
Missiles, approximately 180 remote in- 
put stations arc located in a total of 11 
production buddings in Sunnyvale, and 
close to 30 more are in the division's 
five Van Nuvs plants, some 300 miles 
to the south. Basic input information 
is transmitted by means of punched 
cards and personnel identification 
tokens which arc read in slots in the 
Edge input unit. Levers on the front 
of the console indicate type of transac- 
tion being made and permit insertion of 
additional infomiation, where called for. 

Input transactions are transmitted 
through ordinary telephone lines that 
connect the system to the data process- 
ing center here where two RCA 301 
data processors direct the incoming 
message flow, record data and extract 
answers to inquiries. An RCA 366 
data disc file capable of storing 88 
million characters is the integrated in- 
formation storehouse. 

At present about 4,200 production 
workers in Sunnwale and 800 in Van 
Nuvs are tied into the ADA system. 
These 5,000 represent most of the 
production workers among the division's 
total employment of about 30,000. 
Those reporting to ADA start their day 

by clocking in on regular time clocks 
from which payrolls are still computed. 
They then clock in again to ADA on 
the input console nearest their work 
station by inserting wallet-sized iden- 
tification tabs. 

If they are completing a job begun 
earlier they continue this with no fur- 
ther ADA contact. If they have no as- 
signment when they report for work, 
they have 18 min. to receive a shop 
order from their supervisor. 

Shop orders, which are instructions to 
perform certain operations on a part or 
parts, are initiated in the production 
control department. There, job pack- 
ages including the shop order, drawings, 
and scheduling are prepared along with 
a special ADA shop order control 
punch card which establishes a num- 
ber for each order. This number with 
instructions and schedule and associ- 


ated part numbers is also recorded on 
the disc file. The job package and part 
or parts then begin their flow through 
the manufacturing cycle with delivery 
to a load center where work distribu- 
tion to various shops is controlled. Dis- 
patchers at these load centers log in ar- 
rival of shop orders to ADA, and the 
job package then goes to a supervisor 
who assigns the shop order to an em- 
ploye. This employe, in turn, reports 
to ADA on the nearest Edge unit, using 
the shop order control punch card and 
his identification tab. The input con- 
sole automatically adds a number iden- 
tifying the station, and the central data 
processing machine appends the date 
and time to the message. This infomia- 
tion goes through the RCA 301s to the 
disc file where it updates the pertinent 
data. 

Job Completion 

Completion of a job is reported to 
ADA by the supervisor who also in- 
dicates with levers where the shop order 
is going next. The worker reports the 
start of work on a new shop order. On 
leaving for the day, the employe clocks 
out both to ADA and the regular time 

Stored infomiation regarding location 
of shop orders and parts is immediately 
available through use of RCA Edge re- 
mote inquiry and reply stations. There 
are presently six of these in Sunnyvale 
and one in the Van Nuvs facility, and 
they are generally located in production 
control offices. A total of 25 inquiry 


stations is planned. Question about 
status of a particular shop order, for 
example, is initiated by dialing the 
proper identification number on a drum 
containing 25 wheels. 

Upon receipt of this inquiry at ADA 
processing center, the message is 
scanned by one of the RCA 301s which 
then sends it on to the second 301. 
This in turn responds by reading out 
the desired data from the disc file stor- 
age. The answer is printed out at the 
inquiry point by a printer adjacent to 
the inquiry unit which types out the 
infomiation. 

Time Interval 

completion of printing of a one-line 

In addition to printing the station 
number where the shop order was last 
reported, reply also includes the day 
the shop order was scheduled to be 
started and completed. Inquiries can 
be coded so that the data processor will 
respond with a complete manufacturing 
history of a shop order up to that time. 
Location of all units of a particular part 
throughout the manufacturing cycle 
can also be obtained. 

Availability of continuously updated 
infomiation concerning shop order and 
part location is proving of significant 
value to Lockheed Missiles & Space, 
according to Nomian J. Ream, director 
of systems planning for the corporation. 
"It enables us to maintain manufactur- 
ing schedules better by improving ex- 
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FOR THE MOST CRITICAL AIRCRAFT 
AND MISSILE FLOID LINE APPLICATIONS 


Designed for reliability and flexibility a» temperatures ranging 
from —65° to 450° F„ Stratoflex Super-T medium pressure 
Teflon hose and Super T-HP high pressure Teflon hose exceed 
the rigid requirements of Mll-H-25579 and MIL-H-8788 (ARP 
604) respectively. The stainless steel braided cover hose and 
inner tube of Teflon has an operating range of 1500 PSI to 
3000 PSI and is unaffected by all fuels or synthetic base 
lubricants, acids, solvents, alcohols and coolants. 

Non inflammable. 


SUPER-T MEDIUM PRESSURE FITTINGS 
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pcditing and avoiding parts shortages. 
One of the greatest benefits is that we 
can catch engineering changes earlier.” 
He explains that being able to locate all 
parts affected by such a change almost 
immediately has resulted in a significant 
teduction in the number of parts that 
are tossed into salvage because they are 
processed with outdated instructions. 

A key element of the division’s ADA 
system is the magnetic tape journal 
which records all incoming transac- 
tions. averaging about 28,000 daily. 
This journal serves as a back-up to the 
disc file, and data is printed out ap- 
proximately every two hours to provide 
a check on improper or incorrect mes- 
sages. Journal data is also used for 
important off-line data processing such 
as charging shop orders against the 
work order accounts established for 
contract billing. 

System Shutdown 

While ADA is now operating with- 
out significant problems, the Lockheed 
Missiles & Space Co. operation broke 
down completely during the phase-in 
period last year. After the first installa- 
tion of 36 remote input stations in 
March, increments of five to 10 were 
added to the line until the total reached 
66 around the first of the following 
July. At that point, an accumulation of 
problems, including a major flaw in the 
switching mechanism for routing mes- 
sages, resulted in the breakdown. The 
system was shut down throughout July 
while the problems were analyzed and 
modifications were made to overcome 
them. 

Next application to be placed on-line 
in the ADA system will be status con- 
trol of the approximately 200,000 pur- 
chase orders placed by the division 
annually. Implementation is planned 
for this month at Van Nuys and for 
September in Sunnyvale. ADA system 
will keep track of what is on order, how 
much has been received and the loca- 
tion in the plant of the material as it 
moves from receiving dock to inspec- 
tion and storeroom. 

Optimistic View 

Optimistic outlook is that by Sep- 
tember of 1964— three months after 
ADA is completely installed-the ac- 
crued identifiable savings will have off- 
set the $2,250,000 which will have 
been spent up to that time on the 
data acquisition and inquiry system, 
according to C. E. Duncan, who heads 
the Lockheed Missiles & Space group 
responsible for ADA. 

With hardware problems largely out 
of the way, emphasis is now on refine- 
ment and further development of sys- 
tem programming. Additional appli- 
cations scheduled for either on- or 
off-line operations include machine 
utilization analysis, inventory control. 


vendors’ price history records, and sup- 
pliers’ product performance ratings. 
Also being considered arc such func- 
tions as Forecasting future manpower 
and facilities requirements. 

ADA experts say they are just be- 
ginning to uncover potential uses of 
this data gathering system. Dr. Dun- 
can forecasts that the process could 
evolve to the point where the ADA 
complex will issue only exception re- 
ports, thereby eliminating a great deal 
of normal status reports. "For example, 
it would print out only reports of in- 
ventory items that were low,” he ex- 
plained. 


Within the next 18 months ADA 
will be introduced to Lockheed Elec- 
tronics Co., New Jersey and California, 
and Lockheed Aircraft Service Co., 
New York and California. A total of 
about 100 ADA input machines are 
scheduled to be placed in operation in 
these two divisions by the end of 1964. 
No schedule has yet been established 
for full on-line operation at units out- 
side Lockheed Missiles & Space Co. 

Among other aerospace industry ap- 
plications of remote data acquisition are 
systems in use at the Boeing Aero-Space 
Div., Seattle, and North American 
Aviation's Rockctdyne Div., Canoga 



Know how 
to pack a 
2,0001b. 
capacity 
into a 

401b. winch ? 


Breeze does . . . and adds plenty of extras! 

When certain helicopter specs called for a hoist that could 
raise a ton of cargo at 35 ft. per minute, or — for rescue work 
— lift 600 lbs. at 100 ft. per minute, Breeze produced this 
rugged little unit in 90 working days! An industrial hoist of 
like capacity would weigh close to 200 lbs. This weighs only 
U 0 — and has other important features as well. 

For example, in addition to being durable, smooth-operating, 
and virtually corrosion-proof, this Breeze unit can be shifted, 
while operating, to either speed range; the cable can’t snarl 
with or without load, as reel-in and reel-out is controlled 
by powered rollers ; and the cable itself is a non-rotating type 
that prevents spinning of personnel or cargo. 

Creating such a special unit takes ingenuity and experience. 
Breeze has “off the shelf” hoists and winches that answer 
most requirements of airborne or G.S.E. installation. But 
if necessary, Breeze can design, manufacture, and test the 
“problem child” you need . . . effectively and fast. 
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After 


SIX TRANSISTORS AND 11 RESISTORS (INTEGRATED). NO WIRING NEEDED. 


Before, the customer needed all of the 
components pictured on the left to produce 
an electronic sense amplifier. Now we have 
given him the same circuit with all the 
necessary components incorporated in a 
single chip of silicon, like the one above. It 
is a Fairchild custom-integrated micro- 
circuit— built to the engineer's own pre- 
tested design and specifications. It uses less 
power than the conventional circuit. It is 
more reliable— because it eliminates a 


major source of failure: wiring and con- 
nections. And it is one-twentieth the size. 
When it comes to an electronic circuit, we 
may not be able to eliminate all problems— 
but we can very likely make them smaller. 


FAIRCHIL D 

SEMICONDUCTOR 



COMPUTER DIVISION 


77?IVcomputer division 




Exciter Tests Rocket Components 

Dynamic vibration exciter mechanism is used by North American Aviation’s Rocketdyne 
Div. to test rocket engine components. Exciter vibrates components up to 2.000 times per 
second under 30.000 lb. force to determine their durability in launch and space flight. 


Park. Calif. Both are utilizing Interna- 
tional Business Machines Corp. equip- 
ment. primarily for shop order control 
and labor distribution charges. Neither 
system has a direct, continuous link 
between input stations and data proc- 
essing storage equipment. 

Boeing Aero-Space has 275 input ter- 
minals located in four major manufac- 
turing facilities which feed information 
to central magnetic tape storage. Ap- 
proximately every 1 5 min., the tape is 
used to update shop order status and 
location data on disc files. Magnetic 
tape data is also used for labor distribu- 
tion and payroll inputs. 

The magnetic tape storage system has 
recently replaced a punched-card system 
which updated stored data about cvcrv 

30 min. 

Rocketdyne System 

At Rocketdyne, signals from 112 re- 
mote units feed into card punchers— 
which make up one set of punched 
cards for updating shop order location 
and another set for labor distribution 
use. The shop order set is used to up- 
date a data processor disc memory file 
usually every 10-15 min. 

Both Boeing and Rocketdyne have 
inquiry systems which pennit retrieval 
of shop order infonnation. although at 
this time, neither firm is using remote 
inquiry units and printers as sophisti- 
cated as those at Lockheed Missiles & 
Space Co. 

RCA says that it is beginning instal- 
lation of a pilot-stage system at United 
Aircraft Corp.'s Pratt & Whitney Air- 


craft Div.. East Hartford. Conn. Ob- 
jective is to provide a record of engi- 
neering group time spent on the 
division’s projects. The off-line system 
would initially use paper-tape receivers. 


AFOSR Awards 
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1 FASTEN two sheets of metal which have a 
• "blind" side, by using Du Pont chemically 
expanded rivets. A heat-actuated chemical ex- 
pands the blind end of the rivet, creating a 
tight and permanent joint. Available in a com- 
plete range of sires and shapes. NEW- now 
available in space age metals such as colum- 
bium and nickel alloys. 


2 SEPARATE components by first connecting 
. them with Du Pont explosive bolts, then re- 
leasing them safely and remotely. NEW— miniature 
explosive bolt, the Du Pont "Minex." seals the bolt 
hole after separation for applications requiring a 
watertight seal. 


3 INITIATE a detonation with Du Pont ex- 
■ truded EL-506 cord. It is completely un- 
affected by moisture and insensitive to shock. 
Extremely flexible and versatile -available in a 
wide variety of shapes, diameters and lengths. 
Now ... covered by military specifications (MIL- 
E-46676 MU). 



Three ideas that 
show how it pays 
to think explosively 
with Du Pont 


Explosives can frequently solve problems 
beyond the reach of ordinary methods. 

These examples— riveting metals when one 
side is inaccessible, separating components 
remotely, and detonating reliably — are just 
three ways that Du Pont Specialists have 
appliedexplosi ve energy to meet specific needs. 

Our new 20-page booklet gives detailed in- 
formation on Du Pont explosive specialties 
and engineering services. Just mail the cou- 
pon. Or call in one of our Explosive Systems 
Specialists. He’s ready to 
work with you at any stage 
of your project. 

Better Things for Belter Living . . . through Chemistry 


E. I. du Pont de Nemours ft Co. (Inc.) 

Explosives Dept., Military Specialty Sales, Oept. A-B3 
2521 Nemours Building, Wilmington 90, Pelawarc 

d Send me your new 20-page guide which gives 
details on Pu Pont explosive specialty products and 










Fastest airplane on the ground. 


The Northrop F-5 can be serviced and rearmed between 
missions in only 7% minutes. 

This is possible because one-fourth of the fuselage 
area of the F-5 is made up of doors and panels. These 
permit rapid access to all internal components. No 
special workstands or ladders are required. All systems 


and components are easily accessible from ground level. 

These are some of the reasons why the F-5, in opera- 
tional squadrons, will require considerably less man- 
hours of aircraft maintenance per flight hour than other 
supersonic fighters. 

The F-5 was designed for maximum efficiency. It can 


operate from the sod fields and unimproved runways of 
forward-area bases. It can deliver air-to-air missiles, air- 
to-ground missiles, bombs, rockets, and napalm. Seven 
external stations accommodate up to 6,200 pounds of 
payload and extra fuel, yet the F-5 weighs only 8,100 
pounds itself, unfueled. 


In basic configuration, the F-5 has a sea level rate of 
climb of 30,000 feet per minute, and can fly supersonic 
at altitudes up to 50,000 feet. In ferry configuration, 
maximum range is a healthy 1,650 nautical miles. 

the F-5 is quite an airplane. NORTHROP F-5 
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San Marco Satellite to Probe Air Density 


By Warren C. Wetmore 

Rome— Project San Marco, involving 
the first satellite designed and built in 
Western Europe, is the fruit of exten- 
sive collaboration between Italy’s Na- 
tional Research Council (CNR) and the 
U. S. National Aeronautics and Space 

Program will undertake the hitherto- 
unattempted continuous measurement 
of air density by an experiment on 
board the satellite, which will be 
launched by a Scout booster into a near- 
equatorial orbit from a mobile, Texas- 
tower-type platform in the Indian 
Ocean (AW Aug. 12, p. 64). 

Under the agreement signed last 
Sept. 5 by Vice President Lyndon B. 
Johnson and Italian Foreign Minister 
Pietro Piccioni, NASA is supplying 
Scout and Shotput launch vehicles— the 
latter for use in suborbital tests— and 
the use of its facilities. There will be 
no exchange of funds. 

In addition, a number of Italian en- 
gineers have received on-the-job train- 
ing in launching techniques and pro- 
cedures, radar acquisition and satellite 
assembly and mating at Goddard Space 
Flight Center. Training periods lasted 
up to nine months. 

“We are very much indebted to God- 
dard,” Prof. Luigi Broglio recently told 


Aviation Week & Space Technology. 
Prof. Broglio is chairman of the CNR’s 
Space Research Commission and head 
of the University of Rome’s School of 
Aerospace Engineering and Aerospace 
Research Center (CRA). The latter or- 
ganization has over-all responsibility for 
Project San Marco. 

Preliminary designs for the San 
Marco satellite were begun in May, 

1961, and completed six months later. 
Detail designs were finished in June, 

1962, and, after the signing of the Sept. 
5 agreement, construction of the satel- 
lite commenced in the CRA facilities at 
Urbe Airport near Rome. 

First prototype was produced in 
about 40 days and testing began at 
Goddard the first week in November. 
Broglio, who emphasized that every- 
thing except the small electronics 
components was built in the Urbe lab- 
oratory, believes this to be a record 
time for satellite fabrication. 

Four prototype San Marco satellites 
were built in six months, of which two 
underwent tests in simulators at God- 

Program has been broken down into 
four phases, the first of which has been 

• Phase One— Suborbital shot from 
Wallops Island with a Shotput vehicle 
took place April 20. Third prototype 


satellite was used for this test, which 
was rated only partially successful due 
to a malfunction of the booster de-spin 
system. Second attempt on Aug. 2, 
using the fourth prototype, was success- 

• Phase Two— A suborbital trial from 
the launching platform is scheduled for 
the end of this year, again employing 
the Shotput booster. 

• Phase Three— At least two San Marco 
satellites will be orbited from Wallops 
Island by Scout boosters during the 
first quarter of 1964. 

• Phase Four— Operational Scout orbi- 
tal launch from the platform is slated 
for late 1964 or early 1965. Prof. Brog- 
lio said that one satellite should provide 
the desired amount of data, but a back- 
up will be provided for any contingcn- 

Perigce altitude zone of 112 to 220 
mi. was chosen because it represents 
the demarcation between the usefulness 
of sounding rockets and that of satel- 
lites, Broglio said. Density and molecu- 
lar temperature data in this region are 
few because of the short orbital life- 
times of satellites. 

Moreover, due to the difficulty of 
achieving an equatorial orbit, the upper 
atmosphere above the equator is largely 
unexplored. 

Direct and continuous measurement 



CUTAWAY VIEW of San Marco satellite (right) shows internal load-bearing structure and layout of components. Note mercury batteries 
arranged in wheel-like instrument shelf and location of drag balance at center of gravity. Diameter of satellite is 27.5 in. Photo (left) 
shows second Shotput suborbital sounding rocket flight from Wallops Island, Va., on Aug. 2. Flight was a continuation of a series of sound- 
ing rocket launches which started April 20 to test instrumentation for the San Marco satellite. 
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of air density is expected to provide a 
new, accurate model atmosphere of the 
region of interest and shed light on the 
solar-terrestrial relationships which give 
rise to the following atmospheric phe- 
nomena: 

• Diurnal variation, caused bv the 
earth’s rotation, occurs in such .-i man- 
ner that the maximum density is at a 
point about two hours behind' the sub- 
solar point. Thus the surfaces of equal 
density possess a characteristic pear 
shape. 

• Monthly variation results from the 
sun's rotation about its axis every 27 
days, which brings solar activity centers 

• Semiannual variation stems from the 
solar wind and the position of the geo- 
magnetic field relative to the sun. 

• Random, short-period variations arise 
from solar flares and the ensuing gco- 

l^rcscntiy-eniploycd method of ob- 
serving cumulative changes in a satel- 
lite's orbital period over many orbits 
suffices for measuring the monthly and 
semiannual variations. Short-period 
fluctuations, however, arc clearly ex- 
cluded by this technique. The San 
Marco approach, on the other hand, 
will afford an immediate indication of 
solar-flare induced changes and will 
give a finely-detailed picture of the di- 
urnal bulge. 

Because of the relatively high atmos- 
pheric density in the region of perigee, 
it is necessary to keep drag deceleration 
to a minimum in order to obtain the 
desired lifetime of four to six months. 
This was accomplished by designing 
the 250-lb. satellite for a high mass-to- 
frontal-area ratio of 60.5 psf. 

This configuration entails the prob- 
lem of measuring miniscule decelera- 
tions. though— calculated to be of the 
order of 10" 1 g. 

CRA has conceived a novel meth- 
od for making this measurement, in 
which the entire satellite acts as the 

instrument. The San Marco space- 
craft is constructed as two concentric 
satellites, comprising a light, spherical 
outer shell and a wheel-shaped central 
body. The outer shell is decelerated 
by atmospheric drag, while the inner 
part is effectively shielded from the 
air, thus giving rise to a relative motion 
a few microns in amplitude. 

This movement is detected by a 
li igli ly-sensi tive drag balance consisting 
of three orthogonally-mounted trans- 
ducers located at the center of the satel- 
lite, which measure the components 
of motion along the three coordinate 

Each transducer is composed of a 
pair of differential transformers ar- 
ranged to offset the effects of thermal 
expansion, which could otherwise mas- 
querade as deceleration. 

Primary windings of the transform- 


ers arc attached to the central body 
and arc excited by a 2-kc. sine wave 
from an oscillator. Any displacement 
of the ferrite cores, which are con- 
nected to the outer shell, induces a 
change in the output from the sccond- 

Output signal is fed into an ampli- 
fier haring two separate gains of 100 
and 1,000. This double amplification 
allows two base scales and thus meas- 
urements in two partially-superimposed 
power fields corresponding to different 
altitudes as well as different decclcra- 

Amplificr output signals modulate 
the subcarrier oscillators and arc then 
transmitted over six of the seven pulse 
amplitude modulation (PAM) tele- 
metry channels multiplexed on a fre- 
quency of 156.55 me. Transmitter 

Remaining channel is reserved for 
transmission of temperature data from 
thermistors in various parts of the satel- 
lite, including those on the surface of 
the shell, which measure atmospheric 
molecular temperature. 

During launch the drag balance is 
pneumatically caged to prevent damage 
by the boost acceleration. 

Secondary experiments in the satel- 
lite will investigate ionospheric phe- 
nomena, including: 


• Variation of total electron content, 
by means of Faraday and Dopplcr- 
shift techniques. 

• Inhomogeniety and the nature of the 
ionization by amplitude scintillation. 

• Guided propagation of radio waves 
along magnetic lines of force. 

Ionospheric experiment will use a 
5-watt transmitter operating on a fre- 
quency of 20.005 me., the signals from 
which will be received and recorded by 
ground-based observers. 

Electrical power for the satellite is 
supplied by mercury batteries, the life- 
times of which will be at least as long 
as that of the satellite. Ionospheric 
transmitter’s batterv, however, is lim- 
ited to about 500 orbits due to weight 

Since drag is always parallel to the 
satellite's velocity vector, no refer- 
ence direction is required and hence 
there is no necessity for a control and 
stabilization system. A magnetic 
damper is provided for smoothing out 
transients remaining after de-spinning 
and separation from the booster. This 
device forms internal electro-magnetic 
couplings which oppose the relative 
motion of the shell and the central 

San Marco satellite has been fitted 
with resonant cavity antennas in place 
of the old dipoles, in order to interfere 
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The other day, at Republic Aviation's Life Science Labs, where we are running the life-support and mobility 
tests on the Apollo Space Suit, somebody asked the guy in the suit how the tests are going, and he said 


as little as possible with the spherical 
shape of the outer shell. 

One of the prime difficulties encoun- 
tered by any European space program 
is a lack of the large, sparsely-populated 
areas required for launching satellites. 
Italy’s solution to this problem— the use 
of a mobile platform— is a compromise 
between land-based and shipboard 
launch facilities. The latter would re- 
quire special stabilization gear. Suit- 
ably located, this method is not re- 
stricted in the direction of launch, and 
may well be a possible answer to the 
U. S. problem of launching Nova-class 
boosters. 

Launch Platforms 

Two such platforms, each weighing 
about 1,500 tons, will be used for the 
orbital shots. The launching platform, 
called the Santa Rita, will contain the 
air-conditioned assembly room and the 
standard Scout erector-launcher. The 
Italian National Hydrocarbon Agency 
(ENI) is presently modifying an off- 
shore oil-drilling rig for this purpose. 

Blockhouse platform, dubbed San 
Marco, will be positioned approxi- 
mately 550 yd. from the Santa Rita. 
Tracking radar, command and control 
center and power generators will be 
housed on this platform, which ENI 
will build specially for the project at 
Taranto. 

Communications and power trans- 
mission between the two platforms 
will be by means of submarine cables. 
Helicopters will provide transporta- 

Platfomis will be towed by sea to 
the launch area, a point in interna- 
tional waters off the border of Kenya 
and Somalia at about 2 deg. south lati- 

Thc three legs then will be lowered 
onto the continental shelf and im- 
bedded in sand to minimize vibration 
and seismic disturbances. Average 
water depth at this location is about 
165 ft. Platform will then be jacked 
up to clear the waves. 

Suborbital Launch 

Only the Santa Rita platform will 
be used for the phase two suborbital 
launch. Support ship will house the 
control and tracking facilities. 

Personnel will evacuate the Santa 
Rita during countdown, Broglio said, 
and will be transferred to the San 
Marco. Only after that will the 
booster be raised to firing position and 
anned by remote control. In the 
event of a sudden tropical thunder- 
storm, the booster would be disarmed, 
lowered into the assembly room and 
the shelter doors closed by commands 
from the San Marco platform. 

Launch will be in a shallow, east- 
northeasterly direction which will 
yield an orbit only a few degrees in 


inclination. Satellite’s ground track 
will thus be a sinusoid a few hundred 
miles in amplitude, which will in- 
crease the area of coverage. 

Data acquisition network will con- 
sist of six to eight stations in the equa- 
torial region, including the San Marco 
platform and the NASA facility at 
Quito, Ecuador. The remainder are 
being negotiated with NASA and 

Data transmission will be continu- 
ous and in real time— there is no 
recorder in the satellite. Ground sta- 
tions will be distributed so that the 
satellite will be within range of any 
one station at almost all times. 


Quito station and the platform 
also will be responsible for radar track- 
ing and orbit determination. 

Prime purposes of the April subor- 
bital shot from Wallops was to check 
out the drag balance caging system 
and the structural integrity of the 
satellite, particularly regarding me- 
chanical resonance between the inner 
and outer parts, which must be 

Apogee altitude of the trajectory 
was approximately 250 mi. and down- 
range distance was 620 mi. Ten min- 
ute flight allowed 60 to SO sec. of 
measurements. 

Malfunction occurred in the "yo-yo” 


REFRACTORY METALS APPLICATION NOTES 


Only G. E. gives you 3 classes of molybdenum sheet, 
each with specified reproducible mechanical properties. 
You buy only the quality your application requires. 


strength and ductility at room temperature. Use it for demanding 
applications such as difficult deep drawing and severe die forming. 
Available in widths from W through 12". 

CLASS 200 General purpose moly sheet with specified reproducible 
mechanical properties. Use it for less demanding applications where 
the more highly defined mechanical properties of Class 100 arc not 
needed. Available in widths from !4" through 24". 

CLASS 300 Moly sheet with limited, specified reproducible mechan- 
ical properties. Use it for simple forming and blanking where less 
critical limits of mechanical properties, tolerances, finish and flatness 
are required. Available in widths from Va" through 24". 


\fc. 
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It was back to the drawing board for 
Wan Hoo. But even if his concept had 
been right, this “rocket ship" never 
could have made it. Materials to meet 
the strength-to-weight and heat- 
resistant requirements of high per- 
formance rocket cases just didn’t 
exist when this flight was attempted. 

Tbday aircraft designers and engi- 
neers can And materials to cope with 
almost any condition of temperature 
or stress. And many of these alloys 
owe their properties largely to nickel. 


The new maraging nickel steels, for 
example, have strength-to-weight 
ratios of over 1,000,000 to 1. They’re 
the ideal answer to many of aero- 
space’s toughest problems— including 
solid fuel rocket cases. 

Maraging nickel steels, invented in 
Inco’s research labs, are easily heat 
treated, require no quench, and un- 
dergo virtually no distortion during 
heat treatment. And they’re the only 
ultra-high strength steels that can be 
used effectively where field-welded 


fabrications or repairs are involved. 

For more information about how 
specific maraging steels can answer 
your aerospace applications (or for 
any application requiring strength in 
the 200,000-300,000 psi range) send 
for the Interim Data Sheets on 
Maraging Nickel Steels. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street INCO New York S. N.Y. 
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de-spin system on the Shotput booster, 
which is designed to reduce the stabiliza- 
tion spin to a few rpm. just prior to 
separation. However, separation oc- 
curred as programmed and the drag 
balance was properly uncaged. Tele- 
metry functioned well. 

Centrifugal force on the satellite was 
higher than had been expected, but no 
resonance occurred. The high spin rate, 
however, proven ted a check of the sen- 
sitivity of the drag balance. 

Launch of the backup satellite on 
Aug. 2, after NASA had modified the 
de-spin system, was termed a success. 
First look at the telemetry data appears 
good, although it has not been fully 
reduced as yet. 

Project San Marco has been funded 
completely by the Italian Parliament, 
Bioglio said. Current CNR appropria- 
tion for the program amounts to ap- 
proximately $8 million. 

Of the total S3 5 million cost for the 
program over three years, some $6 mil- 
lion will be used for expanding the 
CRA facilities, including a new space 
environmental simulator built by Ten- 
ney Engineering, Inc., Union, N. J. 
This simulator has been installed at 
Urbe Airport and currently is under- 
going tests. 

Primary motive behind Italy's entry 
into the space field is a desire for scien- 
tific participation with other nations, 
according to Broglio. There is also con- 
siderable interest in the technological 
spinoff from a space program— new 
processes and techniques, often applic- 
able in the most unlikely of industries 
—and their accompanying economic 
benefit. 

Italy hopes to continue its collabora- 
tion with NASA, he said, but as yet 
there have been no negotiations on a 
follow-on to Project San Marco. The 
two platforms will be used for launching 
future satellites, probably from different 
locations. 

An all-Italian booster is not being 
considered. Work along these lines will 
probably be limited to the development 
of sounding rockets. 

Present propulsion research in the 
aerospace industry is centered around 
crossed-field plasma accelerators and 
high energy liquid hvdrogcn-liquid fluo- 
rine chemical systems, a concept cur- 
rently under study for a future genera- 
tion of the third stage of the European 
Launch Development Organization 
(ELDO) booster. In addition, industry 
has shown interest in segmented solid- 
fuel rocket engines. 

Research in the various space sci- 
ences has been left the near-exclusive 
domain of the Italian universities. Par- 
ticipants include: 

• 1 iigh energy particles— Universities of 
Rome, Turin, Bologna and Milan. 

• Aeronomy— Universities of Rome and 
Florence. 


• Bioastronautics— Universities of Milan 
and Rome, the latter in conjunction 
with the Italian Air Force. 

• Astrophysics— Universities of Rome, 
Florence and Naples. 

• Ionospheric studies— Universities of 
Turin, Florence and Rome. Ministry of 
Communications is also cooperating in 
this field, with an eye toward the im- 
provement of radio communications. 

Other than ground-based observa- 
tions, the prime means of experiments 
thus far have been high-altitude bal- 
loons and sounding rockets. Italy has 
carried out an extensive series of sodium 
vapor wind-shear studies from its base 
in Sardinia, using Nike Cajun and Nike 
Asp rockets. Some satellitc-bomc ex- 
periments are now being prepared for 
the eventual follow-on to San Marco. 

Responsibility for the non-industrial 
technological aspects of the Italian 
space effort rests with the CRA. No 
move to establish a NASA-like organi- 
zation is being considered for the pres- 


be the test satellite and fairings for the 
launch vehicle tests. This particular 
organization, he said, is primarily inter- 
esting for industry, which will gain 
technical know-how through participa- 
tion. It has not been decided which 
Italian firm will build the test satellite. 

Science laboratory of the European 
Space Research Organization (ESRO) 
will be built in Rome, and will be 
staffed by European space scientists se- 
lected without national bias. 

Italy’s share of the ELDO/ESRO 
funding will amount to some $10 mil- 
lion per year, and will require a separate 
budget appropriation. However, the 
Italian Parliament has not yet officially 
ratified the ELDO and ESRO agree- 

Manpowcr presently available to the 
Italian space program* is not sufficient, 
Broglio feels. lie estimates that the 
over-all need existing at this time is 
1,000 scientists and engineers. Project 
San Marco currently has less than 200, 
and will require about 300 in the near 


ent, Broglio said. 

Italy’s contribution to ELDO will 


San Marco Chronology 

• April, 1960-First NASA-Italv agreement signed for sounding rocket in investiga- 
tions of high altitude winds using sodium vapor. 

• May 1. 1961-Sail Marco satellite designs begun. 

• Nov. 1961 -Preliminary designs completed. 

• June-July, 1962-Detail designs completed. 

• Sept 1962— San Marco accord signed by Vice President Johnson and Foreign 

Minister Piccioni; construction of first prototype begun. 

• Mid-October, 1962— Construction finished on first prototype. 

• Nov. 1, 1962— Testing begun on first prototype at Goddard Space Flight Center. 

• April 20, 1963— Suborbital launch of third prototype from Wallops Island only 
partially successful due to malfunction of Shotput booster’s dc-spin mechanism. 

• Aug. 20, 1 963— Successful second snborbital shot from Wallops using fourth 
prototype: data now being reduced. 
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PRIVATE LINE TO ANYONE 
...ANYWHERE... ANYTIME 


MOTOROLA’S RADEM* concepts, being applied to the most important recent 
advance in military communication systems. . .will carry many high-priority radio mes- 
sages simultaneously in a single wideband frequency channel; maintain private-line 
direct dialing without central exchanges or fixed nets; do this without interference 
between concurrent messages transmitted from different locations within the system; 
and perform these tasks with designs that lend themselves to the application of advanced, 
integrated electronic circuitry. (W) radem is one of the many major military and space 
electronic programs in progress at Motorola. Scientists and engineers interested in join- 
ing the men who are making basic contributions to both research and applications in 
advanced electronics write today describing your background and experience in : 

Systems Design • operational and functional systems analysis, economic analysis, optimum 
time-bandwidth utilization, digital, voice and data communications, secure communications. 
Advanced Equipment Design • solid state receivers, transmitters and repeaters, digital 
modems, digital data processing and display units, voice processing and reproduction equipment. 
Familiarity with State-of -the-Art • statistical theory of communications, spread-spectrum 
techniques, coding theory, integrated circuit applications, digital logic design, solid state rf circuit 
techniques, auto correlation and cross correlation techniques. 

We are particularly interested in programs on which your experience was obtained and the 
extent of your technical responsibility. Please address this information to our Manager of Engi- 
neering at the location of your choice for immediate and confidential attention. 



Military Electronics Division 




AVIONICS 


Machine That ‘Learns’ May Be Recon Aid 


By Philip J. Klass 

Falls Church, Va.-A machine which 
can quickly learn to recognize and 
identify complex patterns, suggesting 
its use for preliminary analysis of aerial 
reconnaissance photos, was demon- 
strated here recently by Scope, Inc. 
Machine, known as Conflex 1 (for "con- 
ditioned reflex”), was developed under 
contract to USAF's Aeronautical Sys- 
tems Div.’s Avionics Laboratory. 

Demonstration of Conflex l’s capa- 
bilities included a test in which the ma- 
chine was shown six different front or 
partial-profile photos of each of six 
different persons and in every case was 
able to correctly identify the person 
from the photo. 

Air Force Programs 

Conflex 1 will remain at the Scope 
plant outside Washington for at least a 
year during which time it will be used 
for “some classified Air Force pro- 
grams,” according to company officials. 
This guarded statement, coupled with 
the machine's known capabilities, sug- 
gests that it may be used to analyze vast 
numbers of aerial reconnaissance photos 
obtained during the Cuban crisis to 
determine if it can be trained to sort out 
photos which show signs of a military 

Conflex 1, developed and built over a 
30-month period at a cost of $290,000, 
is a Perceptron-class of device but ex- 
hibits considerably more versatility than 
the Mark 1 Perceptron developed by 


Cornell Aeronautical Laboratory' (AW 
July 4. 1960, p. 72). The current model 
Conflex has the memory capacity for 
learning to distinguish up to 48 differ- 
ent classes of patterns at any one time 
and for recognizing as many as 100 dif- 
ferent variations within any single 

For example. Conflex can be trained 
to recognize alpha-numeric characters, 
each of which would represent a "class” 
of pattern. Within each class, for ex- 
ample the letter “A”, the machine can 
be taught to recognize up to 100 varia- 
tions such as a capital “A”, a lower case 
"a”, a variety of different type faces 
and a variety of hand-written "A’s”, 
both capital and lower case. 

In another demonstration of Con- 
flex’s capabilities, referred to as the 
"automatic post office test,” the ma- 
chine was trained to recognize the 
names of six states each beginning with 
”M”. both when written in full and 
when abbreviated: Mississippi. Michi- 
gan. Missouri. Maryland. Massachusetts 
and Montana: Miss., Mich., Mo.. Md„ 
Mass., and Mont. When slides each 
containing one of these names or ab- 
breviations, some typed, some hand 
printed and some written in longhand, 
were projected into the machine, it cor- 
rectly identified each except once when 
it mistook a hand-written "Michigan” 
for "Montana.” Otherwise correct 
identification was made even when the 
word or abbreviation was aligned diago- 
nally across the slide. 

Even more impressive was the demon- 


stration of Conflcx's ability to identify 
people from their photographs. To 
train the machine it was exposed for a 
fraction of a second to each of three 
portraits of each of six people— four 
men and two women. When the train- 
ing period was completed, Conflex was 
then exposed to six photos of each of 
the six persons in random sequence. 
Three of these six photos of each per- 
son were the ones used to train the ma- 
chine: the other three were photos it 
had not seen previously. In every in- 
stance the machine correctly identified 
the person in the photo. 

Partially Masked 

To make identification more difficult, 
photos were partially masked by a grid 
or series of stripes, corresponding to 
extraneous noise. The machine con- 
tinued to identify each person correctly 
even at times when a human observer 
had difficulty in making the identifica- 

Finally, photos of two persons were 
superimposed and projected into the 
machine simultaneously. Conflex cor- 
rectly identified the person whose image 
was the more dominant. When the ma- 
chine was asked for its second choice, it 
correctly identified the other person in 
the combined image. 

The basic elements used in the con- 
struction of Conflex 1 bear some func- 
tional resemblance to the Mark 1 Per- 
ceptron, yet differ in important ways. 
(Refer to block diagram, p. S5). The 
elements of Conflex include the follow- 

• Sensory cells, or S-cells, are the means 
by which the machine is exposed to the 
patterns which it is trained to recognize 
and later to unknown patterns which it 
must identify. Conflex 1, like the Per- 
ceptron, uses 400 photocells in a 20 x 20 
matrix. The output from each cell is 
an analog signal proportional to its 
illumination, providing half-tone (grey- 
scale) operation. 

• Discrimination cells, or D-cells, some 

5,000 in number in Conflex 1, are ran- 
domly connected to the S-cells in a 
manner similar to that used in Percep- 
tron between its “sensor units” and 
“association units." The magnitude of 
the output from each D-cell is deter- 
mined by the presence or absence of 
illumination on the 100 S-cells to which 
it is connected. 

• Memory cells, or M-cells, are a single 
input, single output device whose gain 
can be increased either in positive or 
negative unit steps. In the Perceptron, 
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this memory function and the discrimi- 
nation cell function arc combined in 
the single “association unit.” During 
the training period, one group of 5,000 
memory cells (one cell for each dis- 
crimination cell) accumulates a statisti- 
cal image of the pattern it must subse- 
quently recognize, while each other 
group of 5,000 memory cells subse- 
quently builds up a statistical image of 
the class of pattern which it must 
recognize. Thus Conflex 1, with the 
capacity to recognize up to 48 different 
classes of patterns requires a total of 

240.000 memory cells— 5,000 x 48. Each 
cluster of 5,000 memory cells, assigned 
to remember a particular class of pat- 
tern, is called an "M-field." 

• Summing units, or S-units, of which 
there are 4S in Conflex 1, each receive 
inputs from the 5,000 memory cells in 
its respective memory field. The S-unit 
generates an output signal which is the 
algebraic sum of its 5,000 input signals. 
After Conflex has been trained by ac- 
cumulating a statistic image of each 
class of pattern in each memory field, 
when it later is exposed to an unknown 
pattern which it must classify, the un- 
known pattern will produce the largest 
number of positive output signals from 
the memory field which it resembles 
most closely. Tlius the particular sum- 
ming unit which generates the largest 
output indicates which of the 48 classes 
corresponds most closely to the un- 
known pattern. 

• Comparator unit examines the alge- 
braic sum output signals from all 48 
summing units, determines which is the 
largest and indicates by means of lights 
which of the 48 classes corresponds 
most closely to the unknown pattern. In 
the Mark 1 Perceptron, the functions of 
the Conflex summing units and com- 
parator are combined in the Perccp- 
tron's “response unit.” 

Conflex Differences 

Despite the similarities of Conflex 
and Mark 1 Perceptron, there are im- 
portant differences. Where the Percep- 
tron was basically an analog machine, 
Conflex is basically digital. The rela- 
tively small memory of the Mark 1 Per- 
ceptron, which contained only 512 

tirctv during the machine training 
period for all classes of objects to be 
recognized. Conflex, however, sets aside 
a specific memory field (of 5,000 mem- 
ory units) for each class of pattern to be 
learned. Thus each memory field is con- 
ditioned only to the class of pattern it 
must later recognize. 

The conditioning, or learning, time 
for each class of pattern and its as- 
sociated memory field is 16.5 millisec- 
onds. During this brief interval, the 
memory field in effect looks at the class 
of pattern it must memorize through 

5.000 different masks, each of which 


allows the sensory cells to examine 
different portions of the pattern. (For 
relatively simple types of patterns, the 
number can be reduced to as few as 
500.) 

In actual operation, approximately 
100 sensory cells selected at random 
locations in the 400-cell field, are ener- 
gized for roughly three microseconds. 
During this interval, the presence or 
absence of illumination in front of each 
energized photocell is measured, pro- 
cessed bv the discrimination cells and 
stored in the memory cells. Then an- 
other random collection of photocells 
is energized and the process is repeated. 
After 5,000 such examinations of the 
pattern (in a 16.5-millisecond interval), 
a statistical image of one form of one 
class of pattern will have been stored 
in one of the 4S memory fields. Next it 
is necessary to train the machine to 
recognize variations within this class of 
pattern. For example, if it is being 
trained to recognize alpha-numeric 
characters, and it is being conditioned 
to recognize an "A”, the machine will 
be exposed to a variety of "A’s”— upper 
and lower case, hand-printed, hand- 
written, typed, and different printed 
type faces. 

By this point the class "A” memory 
field has accumulated a statistical image 
of a variety of different "A's”. Next, a 
second memory field will be trained 
to recognize a “B”, repeating the process 
described above. Then the remaining 
memory fields Mil be trained, each to 
recognize a different letter of the alpha- 


bet or number from zero to nine. 

A more detailed examination of the 
operation of Conflex shows that the 
roughly 100 sensory cells whose outputs 
feed each discrimination cell are con- 
nected so that half of them generate 
signals having opposite polarity from the 
other half. Thus the signals from two 
illuminated cells will cancel one an- 
other if they have been wired into the 
machine with opposite polarities. 

Solid Colors 

If the pattern to which the sensory 
cell field is exposed is a solid color, 
whether white, gray or black, the equal 
number of opposite polarity signals into 
the individual discrimination cells will 
cancel out one another. Only when ex- 
posed to a non-uniform pattern of illu- 
mination will there be a net signal 
developed, so that this signal represents 
the ratio of dark-to-illuminated area 
being viewed by each group of 1 00 sen- 
sory cells feeding each discrimination 
cell. Output of the discrimination cell 
is at one of three levels: a positive binary 
one, a negative binary one or a zero, 
depending upon whether the algebraic 
sum of input signals from its 100 sen- 
sory cells is positive, negative or zero. 

During the Conflex training period, 
this three-level discrimination cell sig- 
nal is used to vary the gain of its asso- 
ciated memory cell. If the D-cell output 
is a plus one, the gain of the memory 
cell is increased by one unit while if 
the output is a minus one the gain is 
decreased by one unit. If the D-cell 
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BOOTS = RELIABILITY 

A consistent program of testing, design refinement, 
and meticulous inspection 

makes reliability a built-in feature of all Boots products. 
CAPPED LOCKNUTS PROTECT VITAL ASSEMBLIES 
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Boots capped locknuts guard against Boots capped locknuts keep metallic 
abrasive removal of insulation from flakes or other fallout from fouling 
wires near protruding bolt threads. delicate exposed circuits. 


Boots capped locknuts increase the reliability of assemblies by guard- 
ing against the abrasion of insulation, damage from screws that 
are too long, galling of screw threads in high temperature and cor- 
rosive atmosphere, as well as leakage from liquid storage tanks. All 
metal, one piece, and self-locking, Boots nuts are simple in design, 
compact, lightweight and exceed government specifications for tensile 
strength. The A-286 stainless steel types have low magnetic perme- 
ability. Write for literature describing the wide range of regular and 
miniature types available. 
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160 KSI SERIES HI-TENSILE ANCHORS 

The 160 KSI series provides high stress-rupture strength, 
even at temperatures up to 900° F. Nuts in this series are 
dimensionally identical with their equivalents in the NAS 
series. For greater strength and dependability, chrome-moly- 
vanadium alloy steel (AMS 6304) is used, with nickel- 
cadmium diffusion plating. Despite added cost of material 
and finish, 160 KSI series units sell for two thirds less than 
stainless steel. For complete details send for the 160 KSI 
series catalog. 

STANDARD AND MINIATURE ANCHOR NUTS 

Boots standard and miniature anchor nuts are made to NAS 
dimensional specifications. They exceed military and in- 
dustry standards for strength and operational temperature 
(available in cadmium plated steel for 450°F. application, 
and in silver plated stainless steel for applications up to 
1200°F. ) . Dimensions and ordering information are in the 
Boots Self-Locking Nuts catalog which will be sent upon 
your request. 

BANC-LOC SELF LOCKING INSERTS 

Boots Banc-Loc self-locking inserts provide dependable 
double-locking action in sheet metal, plastic and metal cast- 
ings, wood and composition materials. The perfect fastener 
for joining plastic molded halves of motor driven hand tools. 
Send for the Banc-Loc brochure to get the whole story. 


BOOTS 

AIRCRAFT NUT DIVISION 


Townsend Company 


output is zero, then the gain is not 

During the period in which the ma- 
chine is being trained to identify, for 
example, alpha-numeric characters and 
to recognize a variety of different forms 
of the letter “A,” those memory cells 
whose discrimination and sensory cells 
are consistently exposed to a dark (or 
white) area for all varieties of the letter 
"A" will have their gain-level increased 
repeatedly. 

Alternate Exposure 

But memory cells whose sensory cells 
are alternately exposed to dark and illu- 
minated areas during the training proc- 
ess will not undergo a significant in- 
crease in gain setting. This means that 
in later attempts to identify unknown 
alpha-numeric characters, those mem- 
ory cells with high gain settings will play 
a more dominant role in identification 
than will the lower-gain cells. However, 
all cells, regardless of gain, serve to 
discriminate between different classes of 
patterns; i.e., an "A” and a “B”. The 
memory' function is provided by a rotat- 
ing magnetic disc storage unit with 
500.000-bit capacity 1 built by Laboratory 
for Electronics. Inc. 

The use of reversed polarity sensory 
cells and a three-level output from the 
discrimination cells is intended to get 
around a problem which was experi- 
enced with the Mark 1 Perceptron, ac- 
cording to M. R. Uffelman, one of the 
Conflex project engineers. Tire ability 
of the Perceptron to identify different 
classes of patterns tended to be biased 
by the number of samples of each class 
it was exposed to during the training 
period. 

Later Tendency 

For example, if it were exposed to 
twice as many "A’s” as “B's” during 
training, it exhibited a tendency later to 
erroneously identify some “B’s” as 
“A’s.” In Conflex, the use of the re- 
versed-polarity inhibitory signals tends 
to make the machine’s response rela- 
tively independent of the number of 
different samples viewed during train- 
ing, according to Uffelman. 

The number of discrimination cells 
required in Conflex depends upon the 
number of different classes of patterns 
which the machine must be able to 
identify and the number of different 
variations within each class which it 
must recognize. Because Conflex 1 was 
designed to identify 48 classes with up 
to 100 variations within each class, the 
machine needs a minimum of 4,800 dis- 
crimination cells to achieve a high prob- 
ability of successful operation. A total 
of 5,000 were built in to provide a 
modest surplus. If the number were re- 
duced below 4,800, recognition ability 
would drop off sharply, according to 
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Eduard C. Driese, another Conflex 
project engineer. 

The present machine has certain limi- 
tations which Scope, Inc., engineers al- 
ready are working to improve, according 
to Driese. For example, any major ro- 
tation or translation of an unknown 
pattern with respect to the orientation/ 
position which the machine was trained 
to recognize, will make identification 
difficult if not impossible. 

Under Rome Air Development Cen- 
ter sponsorship. Scope is developing a 
pre-normalization technique which is 
expected to make Conflex indifferent to 
changes in pattern position, angular 
rotation and/or size. The technique in- 
volves use of a series of pattern scans 
which is expected to extract infonnation 
that is invariant, regardless of unknown 

Conflex 1 uses transistorized circuitry 
and is contained in a desk-size console 
having a volume of about 25 cu. ft. 
Company officials emphasize that no at- 
tempt was made in this initial version 
to achieve minimum possible size. 
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► Laser Communications Sought— De- 
velopment and fabrication of an optical 
communication system capable of dem- 
onstrating a one-way ground-to-spacc- 
craft link with a 5 kc. modulation 
bandwidth using a gallium-arsenide type 
laser, is planned by NASA’s Manned 
Spacecraft Center. Due-date for the re- 
quest for proposal is Sept. 6. 

► Solid-State Accelerometer — Airborne 
Instruments Laboratory will develop a 
solid-state ferro-electric accelerometer 
with no moving parts under contract 
to be awarded by Bureau of Naval 
Weapons. Award is based on an un- 
solicited proposal. 

► Steerable Antenna Conference— Cli- 
matological and aerodynamic consider- 
ations related to large steerable radio 
antennas arc the subject of a conference 
to be held Sept. 4-6 at the Americana 
of New York. Sponsored by the Divi- 
sion of Engineering. New York Acad- 
emy of Sciences, the meeting is limited 
to those invited to participate and to 
interested members of the academy. 

► Organic Semiconductors Induce Can- 
cer-New York University scientists 
studying organic materials that exhibit 
semiconductor properties have discov- 
ered that those with the best semicon- 
ductor characteristics induce cancer. 
One material currently under study, 
polynuclear aromatic hydrocarbon, has 
induced cancer in rats to which it was 
fed. Interesting question is whether 
the cancer-causing mechanism is the 
electrical or chemical property of the 
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CHERRYLOCK® 

RIVET 


YOUR MOST 
! DIFFICULT INSTALLATION 
PROBLEMS 

Flush Fracturing • Locked Spindle 

I Reduce initial costs, eliminate ex- 
pensive stem trimming and mini- 
mize drill-outs with the Bulbed 
Cherrylock Rivet. 

Savings as high as $40,000 have 
been reported due to shop "Sug- 
gestion Awards” for use of the 
Bulbed Cherrylock on wing skins 
and other missile applications. 

This saving was accomplished 
by eliminating costly stem trim- 
ming and reducing head shaving 
to a minimum. Perfect head seat- 
ing also avoids most drill-outs. 

Note the large bearing area on 
the blind head — important in 
thin sheet and double dimple ap- 
plications. 

Try the Bulbed Cherrylock on 
your most difficult applications 
— we can probably solve your 
problem. 

For Technical information on 
the Bulbed Cherrylock Rivet, 
write to Townsend Company, 
Cherry Rivet Division, Box 
2157N, Santa Ana, California. 


Cherry Rivet Division jp ; 

Santa Ana, Calif. 


Townsend Company 
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“Don’t tell me 
how sophisticated it is... 
Will the damn thing work?” 


Source Selection Board (cont.): I can 
sec this subsystem is highly designed 
. . . but will we need some PhD standing 
by to maintain it? 

TAPCO: You'll be able to plug it in and 
forget it. 

SSB. You sound pretty confident. 
What’s your basis? 

TAPCO: There’s no Buck Rogers in it. 
Actually, there’s nothing really new 


no R&D? y 

TAPCO: On the contrary. There's been 
plenty. I meant there’s nothing new to 
us about the concept. Pound for pound, 

anybody coming up with new stuff. 
ssa.What are you driving at? 

TAPCO: Our guys have rung up plenty 
of “firsts" — more than our share, may- 
be. But the point is — we’re hardware 
oriented. 

SSB: Which means . . . ? 

TAPCO: It means the men who put this 
system together are hard-nosed. They ’ve 


got four questions they use for a “go- 
no-go gauge” on every element in the 
system. Will it perform in service? Is 
it man-rated? Can it be produced on 
schedule? Will the reliability and con- 
fidence level be maintained? We get 
those answered and we think we’ve 
really got a sophisticated design. 

SSB: You sell real well. Can you 
back it up? 

TAPCO: Absolutely. Example: An air- 
craft alternator drive we designed and 

was 500 hours. We suggested some 
minor modifications. Customer accept- 
ed. Today that drive is operating 1250 
hours TBO. Some field men say it’ll go 
3000 hours. 

SSB: Do I get this approach on my 
TAPCO: Yok bet! 

If you’d like to continue this conversa- 
tion in terms of your specific require- 
ments. write R. A. Paetz, Director, Re- 
quirementsandContracts.Tapco.TRW, 
23555 Euclid Ave., Cleveland, 0. 44117. 


TRW/, 


TAPCO a d/Ws/on af 
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material. Work is being sponsored by 
Air Force Cambridge Research Labora- 
tories. 

► RADC Plans Unconventional Com- 
puters— Organizations having experience 
in associative-processing techniques 
using a content-addressed, parallel-type 
search memory are being sought bv 
Rome Air Development Center for ap- 
plication to non-conventional computer 
organization. Request for sources is 
identified RAW-64-417. 

► Laser Beam Used for High Power 
Tube— New application for lasers, which 
may open the way to high-power, super- 
microwave tubes, has been developed 
by Cornell University researchers. In 
the technique, a pulsed laser beam is 
used to heat the tungsten cathode of a 
tube, providing current densities of 
10,000 amperes per square centimeter, 
at least 1,000 times the current density 
available by more conventional heaters. 
Cornells professor Lee MacKenzie pre- 
dicts laser-heated cathode will permit 
design of high-power tubes operating at 
frequencies of 100-200 gc. (kmc.) 

► USAF Tests Dyna-Soar Guidance- 
Inertial guidance system for the X-20 
has successfully completed 23 long-dis- 
tance calibrated flights installed in a 
McDonnell F-101B. This will be fol- 
lowed by a high-acceleration sled test 
series starting this fall at the AF Missile 
Development Center. Holloman AFB. 
N. M. System, built by Honeywell’s 
Aeronautical Div., will be used to deter- 
mine Dyna-Soar position, altitude and 
speed during both orbital flight and 
re-entry. 



Portable Transceiver 

Personal portable radio. Model SC-941, pro- 
vides crystal-controlled AM transmitter and 
receiver which can be operated “hands-free” 
for two-way remote communication. The 
4-lb. set can be used on direct portable-to- 
portable basis or operated through a central 
network and base station. Transmitter has 
100-mw. output over 40-54 me. band. Push- 
button tone signal is available for emergency 
alarm purposes. Headsets are available for 
wearing under construction hard-hats. Tran- 
sistorized equipment operates for 20 hr. 
from nickel-cadmium battery before re- 

General Dynamics/Electronics. 1400 n! 
Goodman St- Rochester 1. N.Y. 
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Air Surveillance Radar Undergoes Evaluation Tests 


New shipboard three-dimensional frequency scanning radar, 
AN/SPS-48. built by Gilfillan for air surveillance, is shown 
aboard USS Preble (DLG-15) during recent evaluation tests. 
Radar is used to provide information on airborne targets for 
Tcnier missile or interceptor deployment. Tire SPS-48, which 
tile Navy recently ordered in a quantity of 13 sets, is an out- 
growth of AN/TPS-32 tactical air defense radar developed by 
Gilfillan for the Marine Corps. To achieve small size, as well 


as lightweight design, the company used 400 cps. primary 
power supply and high-density packaging in combination with 

provided by more conventional approach. Initial order of SPS- 
48 systems will be used with Naval Tactical Data System 
(NTDS) equipped Fiscal 1962 DLG ship-building program and 
to retrofit existing guided missile ships. 



We hereby announce a new color film for instrumentation. 

Officially it is rated at ASA 64 — half the speed of 
Kodak Ektachrome ER Film — but it stands up far better 
to forced processing for unanticipated underexposure. 
(It can take 4 stops of underexposure, 2 of overexposure.) 
It is much finer grained. It can be run head-to-tail in 
processing machines with ER. It comes in 16mm, 35mm, 
and 70mm. Arrangements to get it into your hands with- 
out delay can be worked out by Eastman Kodak Company, 
Photorecording Methods Division, Rochester 4, N.Y. 
(Phone 716-562-6000, Ext. 3257) 

It is to be known as Kodak Ektachrome MS Film 

[Kodak] 
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HADLEY'S SEXTANT, invented 1731 for 
measuring angular distance to establish position. 
This is one of a series commissioned liy the Canadia 
Marconi Company . A printed reproduction of this 
historic navigating instrument, size 1 1 x Id, is 
readily available on request. 





DIBORANE • TRIETHYLBORANE • HYDRAZINE BIS-BORANE 
DECABORANE • PENTABORANE - NITRYL PERCHLORATE 


Check the superior performance of these materials in your space- 
storable and earth-storable propulsion systems. Ask Callery for price 
quotations and delivery schedules on any amount from a pound to 
tons of liquid and solid boranes or nitryl perchlorate solid oxidizer. 
Callery Chemical Company, Defense Products Department, Callery, 
Pennsylvania. Telephone Evans City (Pa.) 3520. Other offices in 
Sherman Oaks, California; and Washington, D.C. 


VJKL.LERY 


CALLERY CHEMICAL COMPANY 


FREE WORLO'S ON 


NEW AVIONIC 
PRODUCTS 

• Ceramic miniature capacitors. Types 
262C and 263C, suitable for cordwood- 
type construction, have size correspond- 
ing to i watt and i-watt composition 
resistors, respectively. Capacity changes 



+ 10% and —15% between room tem- 
perature and — 55C or S5C. Type 262C 
is available with capacitances up to 0.01 
mfd. while larger unit comes in sizes to 
0.053 mfd., in ratings up to 100 v.d.c. 
Manufacturer: Sprague Electric Co., 
233 Marshall St., North Adams, Mass. 

• Swept-filter spectrum analyzers, which 
can reduce bandwidth requirements by 
as much as 1,000:1 for narrow-band 
PAM, PCM or PDM telemetry, use 
square-root law detector to extend dy- 
namic range. Model OS-3R covers 75 
to 3,000 cps.. Model OS-10R covers 
300 to 10,000 cps. Analyzers weigh less 
than 2j lb., consume HO ma. at 2S 
v.d.c. Manufacturer: Gulton Industries, 
Inc., 212 Durham Ave., Metuchen, 
N.J. 


• Stable a.c. voltage amplifier, Model 
19S-4, which exhibits stable gain over 
operating temperatures of — 65F to 



250F, is designed to withstand rigors of 
airborne environment. Device, mounted 
in sealed plug-in container, weighs less 
than 11 ounce. Bulletin P-63198-4 gives 
application data. Manufacturer: Taber 
Instrument Corp., 107 Coundry St., 
North Tonawanda, N. Y. 

• High-power RF transistor. Type 2N- 
2887, delivers 10 watts of RF power at 
100-mc. frequency with collector effi- 
ciency of at least 50% from a 45-v. 
power source and has an isolated col- 
lector. Device is housed in a double- 
ended power package. Manufacturer: 
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TRW Electronics/Pacific Semiconduc- 
tors, Inc., 14520 Aviation Blvd., Lawn- 
dale, Calif. 

• Digital read-out plotter. Model 1065- 
1-ONL, accepts information from an 
IBM 7090 computer, translates it into 
graphic plots with annotation and line 
printing. Device permits group viewing 



of quick-look data on a nearly real-time 
basis. The high-speed annotating plot- 
ter, contained in a desk-size console, 
produces 100 points per inch on dry 
copy. Plotter logic operates at 100 kc. 
and can accept, decode and mark a 
maximum of 100 ten-bit words per milli- 
second, not counting computer cycle 
time. Manufacturer: Drexel Dynamics 
Corp., Horsham, Pa. 

• Gear-driven miniature potentiometer, 
Series T-312-1, measuring A in. in di- 
ameter, has adjustment screw along the 
edge permitting up to 40 units to be 
stacked in volume of one cubic inch. 



The trimmer pot is available in resist- 
ances of 50 to 20,000 ohms with resolu- 
tions down to 0.16%. Device operates 
over temperature range of — 55C to 
125C and is rated at 1 w. at 40C. 
Weight is 1.1 gram. Manufacturer: 
Astro Electronics Inc., 312 E. Live Oak, 
Arcadia, Calif. 

• Super-Power Microwave Tube, re- 
portedly the most powerful continuous- 
wave tube ever built, generates 425 kw. 
at 3,000 me. (S-band) with efficiency 
of 72%. The 6-ft.-long, super-power 
Amplitron weighs 400 lb. Manufac- 
turer: Raytheon Co,, Microwave and 
Power Tube Div., Waltham 54, Mass. 


Remember the DC-1? 

FIRST OF THE DOUGLAS AIRLINERS . . . 



...and Barber-Colman was there! 


Remember the early ’30s? The 
forerunners of modern transports 
were just taking off then. In 1933, 
Douglas Company flew their first 
airliner, the twin-engine 12-passen- 
ger DC-1 . . . quickly followed with 
the 14-passenger DC-2 in 1934. 
The 21-passenger Douglas DC-3, 
introduced in 1935, proved itself so 
rapidly that it was carrying the 
bulk of American domestic air 
traffic by 1938. Most famous and 
successful aircraft in its era, the 
DC-3 had a cruising speed of 180 
mph, and a range of 1500 miles. 
Among many innovations that 
gave these first airliners definite 
commercial advantages were wing 
flaps, multi-spar wing construc- 
tion, and a Barber-Colman ther- 
mostat to help control cabin 
temperature. 

Eventually, the DC-3 flew for vir- 
tually every nation and airline, 
before serving as the C-47 work- 


horse of World War II. Some 
10,926 of this aircraft and its 
derivatives had been built when 
production ceased in 1945. 

Like Douglas, we’ve kept refining 
our products since 1933. Learned 
to anticipate the critical perform- 
ance you expect from actuators, 
air valves, and temperature con- 
trol systems. Call the Barber- 
Colman representative near you, 
or dial us direct — Area Code 
8 1 5/9 68-6833. 

Today Barber-Colman products ore hero: 
Titan II 

Beechcraft Queen Air 
North American A3J 
Boeing KC-135 
Lockheed P3V 
Saturn Vehicle 

. . . plus many other modern 
aircraft, rockets, and missiles 
“Observe constantly that all things 
take place by change ” 

—Marcus Aurelius 


Barber-Colman Company 

THE MARK OF QUALITY Dep| , y ]422 Rock Street( Rock(ofd( ||| inois 


AIRCRAFT AND MISSILE PRODUCTS: Air Valves, 
Electromechanical Actuators, Temperature Control 
Systems, Positioning Systems, Transducers and 
Thermostats, Special Ground Test Equipment, 
POLYFORM Electromagnetic Shielding 
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PRODUCTION BRIEFING 



Bcndix Corp.'s Eclipse-Pioneer Div., 
Teterboro. N. J.. will provide prototype 
stabilization platforms for the Saturn 
IB and Saturn 5 space vehicles’ inertial 
guidance systems under a National 
Aeronautics and Space Administration 
contract valued at about $9 million. 

Goodyear Tire & Rubber Co.’s Avia- 
tion Products Div.. Akron, Ohio, has 
received a 5600,000 contract from 
Douglas Aircraft Co. for production of 
wheels and brakes for its DC-9 short- 
haul jet transport. Deliveries of com- 
pleted components to the DC-9 as- 
sembly line are scheduled to start 
Aug. 21, 1964. 

Northrop Corp.’s Nortronics Div., 
Palos Verdes, Calif., has been awarded 
a NASA contract to study aerodynamic 
attitude and dynamic pressure sensing 
techniques for application during space 
launch. The Alpha-Q sensor study in- 
cludes a survey of present techniques, 
including Nortronics’ Q-Ball concept 
used in the X-15 rocket research air- 
craft, for projected use at altitudes of 
300,000 ft. 

National Cash Register Co.. Dayton, 
Ohio, will furnish 500 personnel rescue 
beacons before the middle of October 
under an 585,000 contract from Air 
Forces’ Aeronautical Systems Div., 
Wright-Patterson AFB (AW July 15. 
p. 23). The beacon, developed by the 
company's Military Development and 
Marketing Div., is designed to be car- 
ried in a pocket of an airman’s para- 
chute. The unit has a 175-mi. line-of- 
sight range and transmits UHF signals 
to aid rescue units in locating the crcw- 


Rohr Corp., Chula Vista, Calif., will 
manufacture motor case segment insula- 
tion for Lockheed Propulsion Co.’s 
156-in.-dia. solid rocket motor. 

Lockhced-California Co., Burbank, 
has been awarded an Air Force study 
contract to determine improved relia- 
bility standards in the design of space- 
craft shell structures. The study will 
consider the effect of winds, pressure, 
acceleration, heat, vibration and shock 
on a spacecraft shell. Study will run 
through February. 

Basic Construction Co., Newport 
News, Va., will erect a $3-million 
building at NASA’s Space Radiation 
Effects Laboratory at Oyster Point, 
Newport News, Va. Final contract was 
formally awarded recently for the build- 
ing which contains 57,890 sq. ft. of 


Who has some 
very good California 
openings? 


Ampex 

If you qualify, you’ll find it rewarding to 
work at Ampex. 

solid state circuit designer. Must have 
a BSEE; two to six years experience in in- 
strumentation, video, audio and pulse circuit 
design; and knowledge of transistorized 
power supplies and electro/mechanical 

ELECTRO/MECHANICAL DEVELOPMENT 

engineer. Must have a BSEE or advanced 
degrees. Two to six years experience and 
aptitudes in data acquisition, transducers, 
modulation techniques, telemetiy, data stor- 
age handling and digital recording systems. 
development engineer. Must have a de- 
gree in electrical engineering, physics or en- 
gineering physics. Must be able to supervise 
the conception, analysis and experimenta- 
tion of new high-speed servo mechanisms 
and control devices, electro/mechanical 
accessing digital memories, or advanced, 
circuit designs for feedback amplifiers and 
control electronics. 

digital design engineer. Must have a 
degree in electrical engineering and have 
experience in circuit design for digital appli- 
cations, specifically: high-speed switching 
circuits, ferrite core memory circuitry, or 
control circuitry for high performance, servo 
controlled tape transports. 

MECHANICAL engineer. Must have BSME 
or advanced degrees, two to six years experi- 
ence in electro/mechanical instrumentation. 
Must have aptitudes for developing or manu- 
facturing high precision rotatingmech^nisms. 
such as: linkages, air bearings, clutches, 
brakes for sophisticated tape transports. 
physicist. Must have PhD in physics and 
up to eight years experience leading theore- 
tical and experimental studies in magnetic 
materials, thin films, new storage media, 
fine particles, solid state materials or elec- 

At Ampex, you’ll live in the San Francisco 
Bay Area or the Los Angeles area. You’ll 

neering facilities. You’ll find stability: nearly 
all of the multi-million dollar development 
programs are company sponsored. And you’ll 
be surrounded by the exciting projects of 
the world leader in magnetic recording tech- 
nology— from core memories to home re- 
corders and everything in between. 

send a letter and resume to 
Mr. Charles A. Moody, 

Office of Scientific Placement. 

Ampex Corporation, 401 Broadway, 
Redwood City, California. 

An equal opportunity employer. 
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What new data recorder can be simple — or sophisticated? AMPEX FR-1200 


Here’s the newest recorder from Ampex— the 
FR-1200. It's a medium-priced, basic data re- 
corder that’s modular in design and built for 
long-term reliable operation. With the FR-1200. 
you’re offered various types of electronics and 
accessories, and with these you can tailor a 
recorder as simple or as sophisticated as you 
want— one that meets your needs and budget 
now, and can be expanded as you grow. You 
can start at the simplest level— a one-speed, 
record-only recorder— and build all the way to 
a 14-track, record/reproduce system with six- 



speed (1% ips to 60 ips) electrically switchable 
electronics and transport. Ampex ES-100 
solid state electronics offer Direct recording 
to 300 KC, FM recording to 20 KC, or IRIG 
compatible PDM.The FR-1200 also features 
a new tape transport. Rugged and reliable, 
it offers low flutter, prevents tape stress dur- 
ing fast starts, provides constant tape tension 
on both reels and has new tape braking and 
guidance systems. For details write: Ampex 
Corporation, Redwood City, California. Sales 
and service engineers throughout the world. 





INSTANT SPACE SIMULATION (JUST ADD VACUUM). The rise-to-altitude chamber, 
to simulate pressure changes encountered by rocket-borne payloads, is a new addition to 
the Bendix environmental laboratories where engineers design, fabricate and test space 
vehicles. Engineers experienced in integration, assembly and test will find new careers at 
the Bendix Systems Division, Ann Arbor, Michigan. Write or call our Personnel Director.— An 
equal opportunity employer. 


Bendix Systems Division 




WHERE IDEAS 
UNLOCK 
THE FUTURE 


floor space. The building will house 
the 600-mev. synchrocyclotron which 
will be the heart of the facility. Con- 
tract calls for completion within 600 
days from Aug. 19. 

Air Force Logistics Command, 
Wright-Patterson AFB, Ohio, will serv- 
ice-test a new procedure for storing and 
maintaining engineering drawings with 
Lockheed’s C-141 jet cargo transport. 
New procedure calls for the prime con- 
tractor to store and maintain engineer- 
ing drawings on Air Force weapons sys- 
tems as they develop and enter the 
inventory. The contractor will be re- 
quired to furnish the drawings to the 
Air Force when they are needed. If suc- 
cessful, contractors will no longer have 
to furnish the Air Force with complete 
sets of drawings. 

Douglas Aircraft Co.’s Aircomb Div., 
Santa Monica, Calif., has been awarded 
two Air Force contracts totaling $661,- 
000 for production of TDU-10B tow 
targets. The targets are used for air-to- 
air rocket gunnery practice. 

Lockhced-Califomia Co., Burbank, 
will do a preliminary design study un- 
der a $350,000 NASA contract of' reus- 
able rocket aircraft concepts for trans- 
porting passengers and cargo to an 
orbiting space station. Study would con- 
sider a 1 0-passcnger carrier that could 
be in operation by 1973-74. Major ob- 
jective of the study is to attain a passen- 
ger safety level comparable to present 
commercial aircraft. 

Lear Siegler, Inc., Grand Rapids. 
Mich., has broken ground for a S 1.3- 
million administration building for its 
Instrument Div. Building is scheduled 
for occupancy in June, 1964. 

Brown Instrument Div. of Honeywell 
is now called the Philadelphia Div. of 
Honeywell’s Industrial Products Croup 
in line with a new company policy of 
naming Industrial Product Group divi- 
sions after their geographic location. 
The group’s Fall River, Mass., facility 
will be transferred and added to the 
Philadelphia Div. by the end of 1963. 

Ryan Aeronautical Co., San Diego, 
will study the feasibility of developing 
a warning system for use against uncon- 
ventional weapons under an Army Ma- 
terial Command contract. Associated 
with Ryan on the project arc Arthur 
D. Little, Inc., Autonetics Div. of North 
American Aviation, Meteorological Re- 
search, Inc., and the Military Products 
Div. of Hoffman Electronics, Inc. 

Pratt & Whitney Aircraft, East Hart- 
ford, Conn., has sold a second “Turbo- 
jet Power Pac’’ to the Delaware Power 
& Light Co. in Wilmington, Del., for 


use during periods of peak electrical 
demand. The unit, powered by a modi- 
fied J75 gas turbine, is rated at 17,000 
kw. for intermittent use. The unit is 
automatic and uses natural gas for fuel. 

Philco Corp., Palo Alto, Calif., will 
conduct a design study of an advanced 
solar probe under contract from NASA’s 
Ames Research Center. The study 
could result in the most sophisticated 
unmanned spacecraft developed to date, 
Philco says. The probe would measure 
magnetic fields, corpuscular particles, 
radiation, and other solar phenomena in 
a solar orbit 28 million miles from the 


PneumoDynamics Corp., Cleveland, 
Ohio, has received a $4-million order 
from Lockheed-Georgia for additional 
wing flap tracks for the C-141 Star- 
Lifter military jet transport. Each 
C-141 has 36 such tracks in eight con- 

Proposals are due Sept. 17 on a con- 
tract to supply liquid hydrogen to 
Marshall Space Flight Center and Mis- 
sissippi Test Operations. National Aero- 
nautics and Space Administration has 
estimated that the two facilities will re- 
quire approximately 78.3 million lb. of 
liquid hvdrogcn during the time period 
from 1965-70. 



1. High current capacity 

2. High speed 

3. Deep penetration 

4. Minimum heat-affected zone 

5. Minimum distortion 

6. Effective metal transfer 

7. No flux — no cleaning 

8. Operation from single- or 
three-phase service 

9. "In-the-field" operation — 
away from power lines 
(with Miller engine-driven 
equipment) 

10. Easy to operate 


Complete details sent promptly upon request. 


miller ELECTRIC MANUFACTURING COMPANY, APPIHON, WISCONSIN 
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BUSINESS FLYING 


Mitsubishi Seeking U. S. Sales Penetration 


Kerrville, Tex.— Detailed planning by 
Mitsubishi Heavy Industries, geared to 
breaking into the U. S. business air- 
craft market as a major competitor, is 
the keynote of its agreement with 
Mooney Aircraft, Inc., to assemble, sell 
and service the Japanese Ann’s new 
MU-/ turboprop-powered executive 
transport in this count rv, Canada and 
Mexico (AW Aug. 12, p. 37). 

Nature of the Mitsubishi-Moonev 
pact underscores the serious effort bv 
the diversified Japanese industrial giant 
—which had international sales of about 
S3.2 billion last year— to extend its air- 
craft sales overseas and to penetrate this 

Tile move heralds a new competitive 
factor that may be facing the U. S. 
business aircraft industry within the 

These significant aspects of the agree- 
ment were emphasized by Mooney ex- 
ecutives here: 

• Mitsubishi initiated conversations 
with Mooney leading to the pact; over- 
tures were not made by the American 
finn. Mooney executives say that they 
were both surprised by Mitsubishi's re- 
quest to negotiate and impressed by the 
thoroughness of the investigation the 
Japanese firm apparently had made of 
the U. S. company prior to its contact. 
“They knew about as much about us 
as we do,” commented Mooney Presi- 
dent Hal Rachal and Vice President- 
Manufacturing and Engineering Ralph 


Harmon. "They had a dossier that 
thick, including what appeared to be 
every article or anything else printed 
about us, and numerous pages of hand- 
written notes in Japanese.” 

• Mitsubishi spokesmen emphasized 
that the MU-2 had been specifically de- 
signed with the United States in mind 
as the No. 1 market with the idea of 
putting major emphasis on sales in this 
country. For this reason, the airplane 
was designed to meet U. S. Federal 
Aviation Agencv requirements, under 
Part 03. 

Also, the production models to be 
sold in this hemisphere probably would 
have by far the highest percentage of 
U.S.-designed and built parts and 
equipment ever incorporated in an air- 
craft to be introduced into this country. 
Mooney executives said. 

According to Mooney officials, these 
factors were considered by Mitsubishi 
in the Japanese finn’s evaluation of a 
U.S. partner in the MU-2 program: 

• Mitsubishi sought an aircraft com- 
pany which did not have a competitor 
to the MU-2 and might be interested in 
adding that type of plane to its sales 

• Mitsubishi wanted a company with a 
good growth pattern. Moonev recorded 
sales of nine Mark 20 aircraft in 1955 
for a volume of about S300.000. This 
rose to approximated §5.5 million last 
year on deliveries of about 385 units. 
The Texas firm’s expansion program 


calls for doubling its present production 
area of 103,000 sq. ft. by adding a 105,- 
000-sq. ft. facility to its operation at 
Schreiner Field here. 

Mooney's interest in the program 
stems from its long-range plans to add 
a multi-engine, turbine-powered execu- 

Tliesc plans had envisioned a twin-fan- 
turbojet to be phased-in by 1970. 

Mooney’s management believes that 
with the development, engineering and 
test costs being handled by Mitsubishi, 
the MU-2 provides an economical way 
to get into the field earlier, although 
Rachal emphasizes that addition of the 
Japanese airplane does not mean that 
the turbojet-powered airplane program 
will be scrapped. Mooney’s product ex- 
pansion program calls for seven aircraft 
models, including a piston-powered 
light twin and the MU-2, in the line 
by 1970. 

Significant concessions Mitsubishi 
made in its agreement with Mooney in- 
clude the right for the Kerrville com- 
pany to act as its purchasing agent in 
this country for the American-made 
equipment and parts that Mitsubishi 
will install in all production airplanes. 

In the case of airframes delivered to 
Kerrville for sales in this hemisphere, 
the assembly program calls for Mooney 
to install this equipment here, even 
relatively small items. For example, the 
MU-2 wing, as delivered here, would 
have bladder fuel cells installed, but 



Beech Plans 1964 Delivery of King Air Turboprop Transport 

Retouched photo of converted Beech Queen Air shows configuration of the company’s proposed new Model 90 King Air 6-8 place pres- 
surized executive transport (AW Aug. 19. p. 29). which Beech plans for fall. 1964. delivers. King Air will be powered bv two 550-shp. 
Canadian Pratt & Whitney PT-6As. Construction of first Model 90 is under way. Price, minus electronics, is about S300.000. 

August 26, 1963 
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Jet Commander Speed Brake Installation Shown 

First photo shows speed brake installations atop wings of Aero Commander’s Jet Commander prototype. Brakes arc used instead of 
landing gear to slow aircraft for traffic pattern penetration. Speed brakes arc about 5.5 sq. ft. in area and are designed to be used at all 
speeds up to structural limit cruise of Mach .83. Company facilities arc 25% occupied with Jet Commander production (see below). 



Mooney would install fuel valves, pumps 
and other equipment. 

If study shows that certain MU-2 
components— that would be nonnally 
made in Japan— can be built in the U. S. 
more economically than their cost de- 
livered in Kerrville. this procedure might 
be adopted, according to Moonev. 

Mitsubishi also agreed that the MU-2 
would be marketed under the Mooney 
name. This name would be followed by 
a symbol representing the Japanese com- 
pany, the designation MU-2. 

Studies indicate that the market po- 
tential for the MU-2 might be about 
30 airplanes in 1965, when the first 
aircraft will be available for delivery to 
U. S. customers, and possibly 40 to 60 
the following year. Mooney declines to 
estimate volumes after that period. It is 
scheduling deliver)- of a demonstrator 
to Kerrville in late 1964. 

Although plans arc already under 
way for programing a center aisle area 
in its new plant to accommodate MU-2 
assembly, Mooney feels it has approxi- 
mately a year or 18 months to develop 
a complete sales program. 

Some details will be made available 
to its distributor-dealer organization 
during the annual factory meeting in 
mid-October. But Mooney probably 
will authorize the taking of orders with 
deposits this fall for 1965 delivery. The 
price would be set at about 5300,000 
for the basic version, with a standard 
interior and instrument flight rules 
(IFR) instrumentation and navigation- 


communications installations, not in- 
cluding radar or autopilot. 

Optional electronics equipment leans 
toward Collins radio gear, with the auto- 
pilot, Honeywell's H-14 adaptive type. 

Some changes in this program may 
develop, based on the firm commitment 
by Beech to build the Model 90 King 
Air (see p. 98), a turboprop-powered 


version of its Queen Air with Canadian 
Pratt & Whitney PT-6 engines, and 
that company’s announcement that it is 
now taking orders. 

The King Air appears to be the ma- 
jor competitor to the MU-2 on the 
basis of earlier deliveries (fall of 1964), 
being a larger airplane, and with a price 
tag set at approximately 5300,000 minus 
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Lummus serves the Aerospace Industry 


From technical feasibility studies to detail 
architect/engineering and construction 
services, The Lummus Company serves the 
aerospace industry with a high degree of 
professional competence. Lummus' vast 
experience in the architect/engineering 
and construction of nearly 1,000 major in- 
dustrial and process plants for industry and 
Government throughout the world has 


created a staff knowledgeable in cryo- 
genics, metallurgy, liquid and solid propel- 
lants, nucleonics, chemicals, physics, radia- 
tion physics, high vacuum technology, and 
solar simulation. 


For creative engineering, skillful project 
management, and on-time construction— 
consult Lummus. 


THE LUMMUS COMPANY 





electronics. Neither Mitsubishi nor 
Mooney apparently were aware that 
Beech would commit the King Air pro- 
gram at such a fast pace (AW Aug. 19, 
p. 29). 

Many of Mooney’s more than 50 
sales outlets are not developed to handle 
the more sophisticated turboprop 
MU-2. Mooney probably will appoint 
additional distributors with facilities 
capable of servicing the airplane. 

Personnel of Mitsubishi’s Nagoya Air- 
craft Works, which designed the MU-2, 
showed considerable willingness to in- 
corporate Mooncv design inputs into 
the airplane during negotiations. 

These included suggestions for 
stretching the airplane’s range by instal- 
lation of 50-gal. wingtip tanks. 

of the Renville manufacturer’s insist- 
ence that the airplane be fitted with 
either the P&W PT-6A or AiRcsearch 
551 turboprop engine to ensure that the 
companies would not be dependent for 
their powerplants upon overseas supply 
sources. 

Mooney leans toward the A i Research 
331— although the customer would have 
an option on choice of the two-pri- 
marily because of the lower price (about 
S6.000) and because Mooney engineers 
think the 531 is a simpler powerplant. 
Propellers would be three-blade Hart- 




bolster free world defenses . . . 

while helping man utilize the seas and explore the unknown 

Frorfl Some uncharted place in the vast expanse of the seas, a 
missile is launched... it races through the ocean depths, bursts 


W 


To meet the challenges that lie ahead, IEC scientists and engineers 

come to their ranks other colleagues with outstanding skills and 
professional accomplishments. 

For a complete brochure on IEC capabilities and achievements, 
write on your organization letterhead to P. O',' Box 467. 


? ELECTRONICS CORPORATION 



UTILIZING THE SEAS 

An important division of Interstate 
Electronics Corporation is an organiza- 
tion of eminent oceanographers and 

Consultants. In addition to their contri- 
butions to the development of electronic 
instrumentation for military and civilian 
marine applications — these NMC spe- 
cialists are continually advancing the 
state of the oceanographic sciences to 
help man in his quest for a better life. 
Typical areas of competence include: 
(1) marine physics, (2) oceanographic 
and ASW instrumentation, (3) structural 
analysis and design, (4) harbor design 
and layout, (5) shoreline processes, (6) 
field surveys, and (7) wave and weather 
forecasts. 

For more information, write Dr. R. E. 
Kent, P. 0. Box 467. 

NATIONAL MARINE CONSULTANTS 

^Oitieniale 

ELECTRONICS CORPORATION 
ANAHEIM. CALIFORNIA 




How do you build an astronaut? 


Take dedication, guts, intelligence . . . blend them smoothly into a pioneering spirit and determination, 
plus a whopping measure of confidence in the magic carpet he rides. That's how you make an astronaut. 
Much of the confidence comes from Carpenter High Temperature Alloys, produced in the many grades 
listed above. Fabricators, forge shops, cold headers, and prime contractors for space projects rely on 
product quality, technical service, personal assistance and 
dependable delivery from Carpenter. If you’re engaged in 
an industry that's helping to build astronauts, or any 
project involving elevated temperatures or stresses, Car- 
penter offers you help and confidence. As a start . . . send 
today for your copy of this convenient High Temperature 
Alloy Slide Chart. It's filled with fast, easy-to-use data on 
analyses and properties. The Carpenter Steel Company, 

128 W. Bern Street, Reading, Pa., 19603. 



zells. All U. S. production MU-2s would 
have the American powerplants. The 
Turbomeca Astazou would be retained 
on those sold by Mitsubishi, at least on 
any MU-2s for sales to the Japanese 
government. 

Although a contract has not been 
signed, the Japanese Self Defense Force 
probably will buy some MU-2s, pend- 
ing outcome of the flight test program. 
First flight of MU-2 prototype, powered 
bv Astazous, is scheduled for this 
month. 

The MU-2 is an extremely compact 
airplane (AW Apr. 1, p. 34). roughly 
comparable in size to the Piper Aztec. 
Wingspan of the aircraft actually is 
slightly less than the Moonev Mark 
21’s 35 ft. 

Construction is conventional, with 
straightforward aluminum alloy fabrica- 
tion riveted throughout. Wing is one- 
piece and employs full-span, double- 
slotted flaps, with about 25% chord 
and a spoiler system for lateral control. 

The large flaps, together with the 
airplane’s compactness, dictated hanging 
the turboprop engines below the high 
wing on pylons to obviate adverse tur- 
bulence effects on the tail. 

Fuselage is circular configuration, 
with a 5-ft. 3.5-in. maximum outside 
diameter, providing for two-placc. side- 
by-side crew seating and two reclinable 
seats and a three-place divan in the 
standard cabin configuration. 

Cockpit and cabin pressurization will 
provide for an equivalent 8,000-ft. alti- 
tude while the plane is at 20,000 ft. 
Cabin entrance is through a door on the 
left side aft of the engines. A 25.05-cu. 
ft. baggage compartment is located aft 
of the cabin, just behind and above the 
main landing gear, which retracts into 
the lower fuselage. 





ROPER PUMPS 

for aircraft 



AVIATION g SPECIAL PRODUCTS DIVISION 


NEED A MORE 
RELIABLE SOURCE 
FOR 

ELECTRICAL 
CONNECTORS? 

Airwork guaran- 
tees on-schedule 
delivery of custom 
assembled Bendix ! connec- 
tors to MIL Specs. Most de- 
liveries made in less than 48 
hours.To order call 885-2401, 
Area Code 305, collect, or 
TWX 305-821-3720. 

O.E.M. DIVISION 

Rirwork 
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. . . today's promise . . . 

To creative engineers and scientists, the tasks 
assigned to CHRYSLER Corporation SPACE Divi- 
sion hold out a tempting lure. 

Chrysler's work as prime contractor on the 
long-range SATURN I Program covers a broad 
span, including performance improvement and 
development of new concepts for the vehicle. 

Chrysler’s long record of experience and suc- 
cess in the aerospace field, coupled with exciting 
present and future missions, add up to the stim- 
ulating professional environment so sought after 
by the thoughtful. 

If you look beyond today's activities to the 
horizons of tomorrow, a career with Chrysler can 
carry you to the full extent of your potential. 

Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 


tomorrow's fulfilment . . . 


locations — NEW ORLEANS, HUNTSVILLE and 
CAPE CANAVERAL. 

If you hold a degree and have experience in any 
of the following: AEROTHERMO MECHANICS, 
ELECTRICAL and ELECTRONICS, FLIGHT ME- 
CHANICS, TEST and LAUNCH OPERATIONS. 
MANUFACTURING, QUALITY CONTROL, RELI- 
ABILITY, STRUCTURAL, PROPULSION and RE- 
LATED ENGINEERING, or as a PROGRAMMER, 
investigate the potential of a career with Chrysler. 

Send your resume, in complete confidence, to 
Section A-6, Personnel Department, at the loca- 
tion of your choice: 

P. 0. Box 26018, New Orleans 26, La. 

P. 0. Box 857, Huntsville. Ala. 

1111 Sheridan Road, Melbourne, Fla. 

An equal opportunity employer. 


SPACE DIVISION 


o 


CHRYSLER 

CORPORATION 



FAA Evaluating Lightplane Transponders 


By Barry Miller 

Experimental altitude reporting trans- 
ponder beacons, designed to facilitate 
radar surveillance of light aircraft fly- 
ing in controlled airspace, arc in the ini- 
tial stages of flight evaluation at the Na- 
tional Aviation Facilities Experimental 
Center, Atlantic City, N. J. 

The equipment is being developed in 
parallel efforts by Ilazcl tine Corp. and 
Transco Products, Inc., under the Fed- 
eral Aviation Agency's Small Light- 
weight Altitude Transmission Equip- 
ment (Slate) program (AW Feb. 5, 
1962, p. 75). Suppliers of altitude 
transducers and digitizers are Kolls- 
man Instrument Corp. and Giannini 
Controls Corp., respectively. 


One of Slate’s principal goals is to 
encourage the development of light- 
weight and low cost avionic equipment 
to enable lightplane users to be brought 
under positive air traffic control. The 
transponders would transmit automati- 
cally to air traffic control centers identi- 
fication codes, assigned to each light 
aircraft as it enters ATC area, and 
altitude information in suitable incrc- 

Tliis goal is in conformity with Proj- 
ect Beacon recommendations which fa- 
vor equipping all aircraft with trans- 
ponders that can respond automatically 
to ground interrogation with position, 
identity and altitude information as a 
means of controlling the air traffic flow 
and improving safety. 


The drawback for smaller aircraft 
users, however, has largely been one 
of cost. Even the more capable equip- 
ment being developed under Slate, 
should it enter quantity production, 
may cost the user as much as half the 
value of his aircraft. 

The FAA’s philosophy on Slate, ex- 
plains Kenneth Wise, project engineer, 
is to determine the minimum necessary 
operational level for the airborne sys- 
tem to do a satisfactory job and to find 
out what each increment in equipment 
capability will cost. Thus the agency 
has a chance to study cost and per- 
formance before mandatory require- 
ments come under discussion. 

In line with this reasoning, four 
separate types of equipment of increas- 



SMALL LIGHTWEIGHT ALTITUDE TRANSMISSION EQUIPMENT (Slate) developed by Hazeltine Corp., assisted by Kollsman, is being 
evaluated by FAA. Equipment shown in left photo includes antenna (A); Slate 3 Mark t control head (B) which permits pilot selection 
of 4.0% identity codes; Slate 2 and Slate 3 control head (C) which has 64 codes; Slate 3 altitude transducer and altimetry display (D). and 
transponder (E). which automatically transmits information upon interrogation to traffic controllers. Connectors are at left. Right 
photo shows Hazel tine's transponder, with cover removed, which is housed in short I ATR case. Visible functions include power sup- 
ply (1). stack of three pulse circuitry boards (2), delay line (3), RF duplexes and filters (4) and local oscillator (5). Transponder is 
derived from earlier company-developed, FAA-supportcd general aviation transponder. 
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ing complexity and capability are in 
varying stages of development under 
Slate, with the first two types already 
in FAA's hands at NAFEC and an- 
other one scheduled for delivery in 
late October. 

The four types are: 

• Slate 1— This system is designed for 
providing altitude information in 500-ft. 


increments over a range of 50 mi. 
from the interrogating source. The 
equipment consists of a transponder 
and antenna, a pressure transducer for 
obtaining altitude and an associated 
digitizer. Both contractors delivered 
their equipment last spring. 

The transponders differ in approach, 
but both have power outputs above 


the 32 w. minimum acceptable level 
specified by the FAA. Hazeltine's 
transponder runs about 50 w., Transco’s 
between 100 and 125. The transpon- 
ders do not provide identification on 
civil mode A, and only limited identi- 
fication on mode C. Wise says this 
initial attempt at a suitable trans- 
ponder may have insufficient power out- 
put for general use, and the 500 ft. 
reporting increments may be unsatis- 
factory. 

• Slate 2— This system adds the ability 
to make mode A identification and per- 
mit the pilot to select one of 64 pos- 
sible codes, but the transponders retain 
the same power and sensitivity levels 
and the 500 ft. altitude reporting in- 
crement remains unchanged. All Slate 
2 equipment had been delivered by 
July. 

• Slate 3— This system reduces altitude- 
reporting increments from 500 ft. to 
100 ft. to be certain that ground con- 
trollers will receive sufficient data on 
aircraft rate of descent to anticipate 
conflicting flight paths. Additionally. 
Slate 3 equipment must meet more 
stringent environmental requirements, 
is to be more sensitive and capable of 
supplying a minimum of 125 w. at the 
transponder antenna. 

Slate 3 transponders will have 64 
identity codes and probably will span 
a range of 200 mi. Unlike Slate 1 and 


GREATER POWER 

in smaller packages 
for greater missions 
into space 

Thanks to Lockheed Propulsion’s Nitroplastisol for- 
mulations— which surpass all others in the rocket 
propellant industry because they combine in a 
single system these four essential attributes: 

1) Safety in manufacture and use. 2) Proved 
high performance. 3) Simplified processing. 
4) Excellent storability. 


An extra-performance nitrocellulose base com- 
posite propellant capable of use over the entire 
range of environmental conditions now required 
of rocket motors, it is in current use in such pro- 
grams as: The Army’s Mauler, ground to air mis- 
sile; upper stages for classified space missions; as 
well as the recently-committed contract whereby 
LPC participates in propellant development for 
the Sprint missile — a part of the Nike-X anti- 
missile system. 

With the development of Nitroplastisol (along 
with other major propellant systems) Lockheed 
Propulsion has now assumed a strongly competi- 
tive position in solid propellant technology. Con- 
stant experimentation with unusual ingredients 
is carried on in Company-funded research pro- 
grams as well as under government sponsorship. 
Research for improving production propellants 
goes on ’round the clock. 

As a result, these and other wide-ranging pro- 
grams in high-energy formulations offer scientists 
and engineers genuine opportunity for growth 


LOCKHEED PROPULSION 
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2, this will use altimeter digitizers 
which provide visual display of alti- 
tude for the pilot, much like a conven- 
tional pressure altimeter. Slate 1 and 
2 have simple altitude digitizers with 
no pilot display. There is no doubt 
that Slate 3 will' satisfy minimum light- 
plane surveillance needs, according to 
Wise. 

• Slate 3, Mark 1-Slate 3 capability is 
supplemented with a Mark 1 transpon- 
der version having an expanded 4,096 
code selection. The two contractors 
are scheduled to deliver tins equipment 
in October. 

FAA now is evaluating Slate 1 and 
2 equipment, but does not expect to 
report results until tests of all four types 
are completed, probably early next 
spring. The equipment is being flown 
in a Piper Tri- Pacer and will be checked 
in a Grumman Gulfstream to quicken 
the test pace and to make longer range 
evaluations. Subsequently, the various 
equipments will be evaluated competi- 
tively against one another. 

In typical possible operation, a light 
aircraft entering a controlled area will 
report its position, altitude, heading and 
destination by radio to the ground 
controller. If the pilot indicates that 
he has a transponder, he will be assigned 
an identity code, which he enters 
into his transponder control head on 
the aircraft instrument panel. 


Then the Slate system will send 
alternately identification and altitude 
information automaticallv in reply to 
air traffic control radar interrogations. 

Typically, the Transcn transponder 
will operate as follows: Interrogating 
pulses from the ground arc received by 
the transponder and a pulse width dis- 
criminator checks to be certain that 
pulses are of the proper microscc and 
duration. If the pulses are legitimate 
interrogations, a pulse position discrim- 
inator determines from the spacing 


between the transmitted pulse pair 
whether the interrogations are mode 
A (S microsec. separation) or mode C 
(21 microsee, separation). 

If the signals arc mode A, which is 
reserved for identification, the trans- 
ponder generates its coded identity 
previously entered bv the pilot in the 
64 or 4,096 code selection. If the 
interrogation is on code C, reserved 
for altitude reporting, the digitizer 
associated with the altitude transducer 
or altimeter automatically sends its 



and development. LPC is a young, fast-growing 
company now in position to provide even more 
in the way of ground-floor openings. 

SCIENTISTS and ENGINEERS: Our most productive 
years are ahead of us. So are yours. We invite you 
to investigate LPC openings in: Analytical 
Engineering; Visco-elasticity; Proposal Engineer- 
ing; Project Engineering; Tactical Weapons En- 
gineering; Propellant Development; Physical or 
Inorganic Chemistry; Chemical Engineering; 
Thermodynamics; Aerodynamics; Instrumenta- 
tion and Test Engineering; Reliability; Advanced 
Systems Analysis. 

Write : Professional Employment Office, Dept. 
5608, P. O. Box 111, Redlands, California. An 
Equal Opportunity Employer. 

P.S. — A word to the wives (husbands, too). Liv- 
ing is mighty pleasant in Redlands. This smog- 
free, friendly community, with fine schools and 
universities, shopping centers, etc. is only a 70- 
minute drive from Los Angeles; and with quick 
access to famed Southern California mountain, 
desert and beach resort areas. 


COMPANY 


REDLANDS, CALIFORNIA 
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pulse train to the transponder which 
generates a reply to ground. 

Transco's transponder has a clock 
pulse generator for encoding the re- 
plies on both modes. Normally, en- 
coding and decoding arc handled by a 
delay line, and the elimination of the 
latter by this generator has made possi- 
ble a sizable reduction in size, weight 
and expense, the company says. A 
delay line apparently is used for decod- 
ing interrogations. 

Using this approach, Transco has 
developed a compact transponder which 
in Slate 1 and 2 versions weighs only 
4 lb., measures 3i in. square by 104 in, 
in length. Its Mark 1 version will 
be two in, longer, four Nixie code dis- 
play tubes accounting for the addition. 
The transponders are all panel-mounted. 

Construction is almost entirely with 
solid-state components, the exceptions 
being a transmitting tube and two 
Nuvistors that function as RF ampli- 
fier and local oscillator in the super- 
heterodyne receiver. The transponders 
receive on 1,030 mc„ transmit on 
1,090 inc., have echo suppressors to 
eliminate reflections and three-pulse 
side lobe suppression circuitry. 

The Slate 1 transponder has a 
power drain of 161 w., peak power 
output (minimum) of 100 w. and can 
provide responses at distances in excess 
of 100 mi. or line-of-sight conditions, 
according to Transco. Receiver sen- 
sitivity is —74 dbm. The pilot has 
only a simple actuated identification. 
The company's Slate 2 transponder is 
like Slate 1 except for the 64 code 
idcnt.fication. 

Slate 3 transponder, according to 
Transco, provided 200 w. output, con- 
sumes less than 20 w. of power and 
has —74 dbm. sensitivity. Mark 1 out- 
put power will stretch above 300 w, 
peak and its weight is not expected to 
be over 5 lb. 

Components in each of this series 
of transponders are grouped on 3-in. 
square circuit boards with each board 
containing a specific function or func- 
tions, such as pulse position or pulse 
width discriminator. The receiver and 
transmitter arc packaged separately. 

Transco reports it has flown some of 
its Slate equipment in a company air- 
craft, getting what it describes as con- 
sistentlv fine results at distances over 
1 30 mi. 

Hazeltine's Slate transponder work 
derives from its earlier development 
under FAA sponsorship of a general 
aviation transponder which was some- 
what of a forerunner to Slate. It did 
not have altitude encoding, but did 
have 64 identity code selection. This 
was an 81-lb. unit, housed like the 
company's subsequent Slate transpon- 
ders in a short 3 ATR box and provid- 
ing more than 300 w. output, good for 
a range of about 1 50 mi. 


WEATHERHEAD 
PNEUMATIC 
FLIGHT CONTROL 

. . . Where it counts the most! 

Weatherhead's pneumatic and hydraulic 
components and systems are serving as 
the Industry's standard in many of today's 
advanced aircraft, spacecraft and ground 
support applications. Put this experience 
to work on your special power require- 
ments. Contact your nearby Weatherhead 
representative or write direct 
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Its Slate 1 equipment, including the 
Kollsman altitude digitizer, is slightly 
heavier than the general aviation trans- 
ponder. This unit, however, is aimed 
at minimum cost operation and has 
transmitter output power of less than 
50 w. for 75 mi. range. 

Like the Transco transponder, this 
version of Slate has a single identity 
code, three-pulse side lobe suppression 
and 500 ft. altitude reporting capabil- 
ity. Slate 2 gear has 64 identity codes, 
but in other respects is similar to Slate 
1. Slate 3 transponder power output 
was increased to 300 w. 

Slate 3 equipment is complete and 
Slate 3 Mark 1 with full altitude and 
identity capability and altitude report- 
ing up to 14,500 ft. is now being built. 

Hazeltinc is following conventional 
transponder design with which it has 
had extensive experience through IFF 
equipment design and its general avia- 
tion transponder work. 

Its Mark 1 transponder is expected 
to weigh about 10 lb. The Slate 3 trans- 
ponder weighs about 114 lb., but with 
a lighter delay line recently purchased, 
this model will be Cut down to 10 lb. 

Both Hazeltinc and Transco are mak- 
ing tentative plans for marketing Slate 
equipment, pending the outcome of 
FAA evaluation and the nature and size 
of a market with and without any FAA 
requirement. Hazeltinc says it is nego- 
tiating with several possible sources to 
establish a common marketing arrange- 
ment. Both companies sav they antici- 
pate that they might manufacture Slate 
hardware and possibly sell it by arrange- 
ment under a business aircraft maker's 
trade label. 

Transco says it is aiming for a price 
to the end user for a Slate transponder, 
antenna and control head of between 
SI. 500 and $2,000. The Giannini alti- 
tude digitizer might add about S270 
(if made in 1,000 unit production runs), 
or SI 30 in higher quantity lots HO, 000). 
The altimeter digitizer in production 
quantities might run about S200. Hazel- 
tine quotes similar figures, roughlv S2.- 
000 retail for Slate 3, Mark .1, or" 20% 
less for Slate 1. Similarly, Kollsman esti- 
mates $150 for Slate i and 2 altitude 
transducers and about S250 for Slate 
3 altimeter-transducer. 

All four companies caution that these 
estimates are speculative, predicated on 
the emergence of a realistic market. 
But they do provide potential users with 
a general guideline on potential prices. 

Kollsman’s Slate 3 altimetric trans- 
ducer, which was scheduled for delivery 
to Atlantic City recently, is a precision 
encoding altimeter that provides en- 
coded altitude infonnation to the trans- 
ducer for transmission to ground. The 
altimeter mechanism is described by the 
company as a standard temperature com- 
pensated design with outputs encoded 
by a commutator mechanism in 100-ft. 


increments from 1,000 to 15,000 ft. A 
follower servo system drives the encoder 
but does not load the altitude sensing 
mechanism. 

Giannini's Slate 1 and 2 altitude 
transducers are welded capsules whose 
outputs are linear with altitude. These 
are coupled by a band drive mechanism 
to the shaft of a linear to rotary motion 
encoder assembly which converts alti- 
tude information into a scries of pulses. 
The pulses are then forwarded to the 
transponder. A counterweight posi- 
tioned on the encoder shaft minimizes 
position error. Entire device weighs 1 3 

Specifications that had to be met were 
an error of ±145 ft. at sea level increas- 
ing to ±225 ft. at the 15,000 ft. alti- 


tude level. The average error for six 
transducers of this tvpc shipped to 
Transco was 45 ft. over 32 calibration 
points according to Giannini. Hyster- 
esis errors were 6S ft., maximum fric- 
tion errors 82 ft., and temperature errors 
less than 30 ft. 

To provide the visual readout of alti- 
tude for Slate 3, the same basic mechan- 
ism is employed, but with the addition 

hands on the display. 1 here is also an 
adjustment provided for barometric 
pressure correction. The pressure ad- 
justment rotates the capsule aud en- 
coder assembly in relation to the read- 
out gear traiii, thereby maintaining a 
standard reference position for the cn- 


we’re 

pushin’ 

cushion 

The cushion we're pushin' is KIMPAK® K-51. The new compressed interior 
packaging material. We ship it to you squeezed — for your handling and storage 
economy. You stretch it as you use it. Send a coupon for a FREE working sample. 
Try KIMPAK at home, then consider how it might save packing costs in your plant. 

© Kimberlii'Clark 
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U. S. Business & Utility Aircraft Shipments 
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PRIVATE LINES 


Opposition to user charges on aircraft 
radio transmitters proposed in Docket 
14507 by the Federal Communications 
Commission has been voiced by Gen- 
eral Aviation Council Chairman H. 
Webster Crum, vice president-sales, 
service and contracts of Avco's Lycom- 
ing Div. In a letter to FCC Chairman 
William Henry, Crum stated that fees 
on this equipment will discourage use 
of vitally needed radio communications 
equipment and urged rescinding Docket 
14507. Tlie proposed FCC fee would 
levy a S10 charge on installation or 
changing of airborne communications 
equipment and would require a S2 
license fee. Imposition of the fees is 
planned Jan. 1, 1964. 

Federal Aviation Agency has issued 
a publication, entitled Guide to Drug 
Hazards in Aviation Medicine, which 
consists of a list of all commonly used 
prescription and non-prescription drugs 
and notes possible side effects. List 
makes recommendations concerning the 


length of time a person should wait af- 
ter taking a given drug before acting as 
a crew member in an aircraft, in Tine 
with provisions of Federal Aviation 
Regulation 91.11(a) (2). 

Cessna Aircraft Co. has occupied a 
new 120,000-sq. ft. factory building in 
its Wallace Plant complex in west 
Wichita, Kan. Assembly lines for the 
twin-engine Models 320 Skvknight and 
31 OH have been moved into the build- 
ing. Production facilities for the Model 
411, currently in flight test status, also 
will be in the building. Cost of the 
new building was approximately $1,- 
250,000. 

Southwest Airmotivc Co. of Dallas 
has been appointed direct factors' dealer 
for Wren Aircraft Corp. of Ft. Worth, 
the latter has announced. Southwest 
Airmotive svill handle sales of the Wren 
460 STOL aircraft (AW Apr. 15, p. 
116) throughout the U.S. and is plan- 
ning a demonstration tour this fall. 


CAREER OPPORTUNITIES IN THE 

5 AREAS OF 

DALMO VICTOR 

SYSTEM 

CAPABILITIES 



1 AIRBORNE ANTENNAS Important link 



2 AEROSPACE TRACKING SYSTEMS 





3 MICROWAVE SYSTEMS Dalmo Victor 



4 MAGNETIC SYSTEMS Another Dalmo 



5 GROUND SUPPORT EQUIPMENT In 
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DALMO VICTOR EXTENDS NAVY’S "SEE" AT SEA * Rotodome ' antenna system, a Dalmo Victor 

development, is a key factor in the early warning system that gives the fleet increased threat detec- 
tion and weapon deployment. The “Rotodome" antenna structure combines aerodynamics, plastics, 
microwave and mechanical design concepts into a single unit which is an integral part of the carrier- 
based Grumman Hawkey es. This super-sensitive, long-range detection equipment is another example 
of Dalmo Victor's fully integrated systems capability. Dai mo Victor is in the vanguard of new devel- 
opments in its major product areas, if you are interested in becoming a part of these challenging pro- 
grams, Dalmo Victor is currently inviting applications from qualified scientists and engineers. For further 
information contact: Director, Scientific and Engineering Personnel. An Equal Opportunity Employer. 
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DALMO VICTOR COMPANY ISIS INDUSTRIAL WAY • BELMONT • CALIF. A TEXTRON COMPANY 




PROJECT: F-111 and other Aerospace Programs 




Qualified engineers and scientists of virtually every discipline are needed 
to fill important openings — now! ■ Living in Fort Worth, you’ll enjoy 
excellent cultural, educational and recreational facilities; mild climate; 
clean, smog-free air; uncongested freeways; and economical living. 
■ Take advantage of present opportunities — send a resume of your 
training and experience to J. B. ELLIS, Industrial Relations Adminis- 
trator-Engineering, General Dynamics / Fort Worth, P. 0. Box 748, Fort 
Worth, Texas. An equal opportunity employer. 
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Thrust Vectoring Monitor Demonstrated 


By Roderick D. Hibbcn 

Feasibility of a continuous thrust 
vector monitoring system— which uses 
metal pellets injected into a rocket ex- 
haust stream— has been demonstrated 
by Razdow Laboratories. Inc., Newark, 
N. J., under a contract from the U.S. 
Air Force. 

The monitoring device developed by 
Razdow for Aeronautical Systems Div.'s 
Flight Control Laboratory at Wright- 
l’atterson AFB, Ohio, suggests eventual 
development of a system designed to 
permit thrust vector control and guid- 
ance of jet aircraft, rockets and missiles 
through continuous probing of exhaust 
nozzles with the small pellets. Total im- 


pulse associated with the thrust is also 
measured by the system. 

The device, called a gas dynamics 
oscilloscope, is analogous to a cathode- 
rav oscilloscope, but traces pellets fed 
into the exhaust stream from three 
coplanar points spaced 120 deg. apart 
or from one point rotated around the 
nozzle. The force or deflection exerted 
on the pellet is directly proportional to 
the engine thrust. Knowledge of the 
pellet's trajectory, and the period of 
time required for it to be deflected a 
given distance, allows determination of 
the thrust magnitude. 

The thrust is the integral of the par- 
ticular thrust equation used over the 
pellet's time-of-flight. The deviation of 


the thrust vector from coaxiality is ob- 
tained from Anal deflection markers. 

Experiments at Razdow Laboratories 
were conducted in a cold phase en- 
vironment. Low temperature nitrogen 

because of a need for a transparent 
flame background that would permit 
the use of normal photographic equip- 
ment to simplify the pellet detection 
techniques. The cold phase experiment 
was conducted with a full flow super- 
sonic nozzle which expanded dry nitro- 
gen gas to the atmosphere through a 
slotted rectangular exit. 

Irradiated titanium or tantalum pel- 
lets and pellets coated with an ultra- 
violet dye are being considered for actual 



THRUST VECTOR MONITORING SYSTEM is contained in a 4-ft-dia. cylinder (left). Gas flow is directed out from the rectangular slit 
in the center. Pellets arc ejected from the pipe at center right and travel from right to left. Black box below the rectangular slit is the 
dynamic detection system. Flash tube at right in photo sends out a beam of collimated light to illuminate pellets. Light reflected off 
pellets is captured by 45-deg. prisms located below each of the nine slits in dynamic detection system and then sent through two ampli- 
fication stages. When the thyratron breaks down, it actuates a solenoid valve at extreme right center, which opens pressure gage atop the 
rectangular slit. Remote control synchronization system includes camera, flash gun, velocity transducer, gas flow and ejection system. 
Schematic (right) shows another test configuration. 
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INTERNATIONAL 
AIR TRANSPORT 

October 7, 1963 


To meet the information challenge created by the interna- 
tional character of aviation, AVIATION WEEK & SPACE 
TECHNOLOGY publishes each year an issue devoted to 
international air transport progress. This issue is received 
with such enthusiastic response that it will again be greatly 
expanded to provide the most comprehensive analysis and 
forecast of the air transport industry and its technical 
developments. 

Publishing date is October 7. 1963. timed to coincide with 
the annual general meeting of the International Air Trans- 
port Association ( IATA ) in Rome. Copies of the issue will 
be flown to Rome for distribution at the opening plenary 
session to airline presidents. IATA delegates and other 
world aviation leaders. 

Issue theme will be the current problems in international air 
transport including bilateral agreements: rates and tariffs; 
ilighl equipment; passenger, mail and cargo traffic: air traffic 
control; the capacity issue; exchange of international routes. 
Other subjects essential to a full analysis of the airline indus- 
try world will be stressed including trends in supersonic 
transport development; military transport operation; survey 
of Russian and Communist Bloc airline activity; impact of 
U.S. international transport policy on world political and 
industrial relations. 

Feature treatment will be given to trends and projected fu- 
ture prospects for traffic growth and development of flight 
equipment in all major world markets. North and South 
America. Atlantic. Pacific, Europe. Africa. Middle and Far 
East. Amply illustrated, it will also contain specially pre- 
pared charts and graphs to show growth and forecast trends. 

the world-wide editorial staff of AVIATION WEEK & 
SPACE TECHNOLOGY. Timeliness of the issue date cou- 
pled with AVIATION WEEK'S reputation as the authorita- 
tive. respected voice of international aviation promise to 
make it the most important advertising opportunity of the 
year for your equipment, products and service to the air- 
lines. Identify your role in air transport at a time when at- 
tention will be focused on major industry issues. 
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being the nominal value during normal 
operation. Chrome steel pellets of A-in. 
din. and weighing 2 milligrams were 
used. Pellet injection rates up to 3 per 
sec. can be attained at present. One 
cubic inch of the pellets contains about 
43.S00 pellets and weighs 3.1 oz. A 10 
cu. in. storage unit would last 40 hr. A 
1 3-min. mission would require about 
0.08 oz. of pellets. 


Triple-Test Simulator Assembled 

with a simulation system assembled by Avco Corp.’s Spaceflight Programs Office, Tulsa. 
Okla. The equipment will be used to study possible changes ill electrical and optical 
properties of exposed metal surfaces of spacecraft and other devices due to effects of low- 
energy particles typical of those in the solar system. 


space vehicle flight control applications 
where temperature and load extremes, 
corrosion resistance, magnetic or non- 
magnetic and dielectric properties 
under controlled density arc important. 

A dynamic sensing system to over- 
come some of the pellet detection prob- 
lems is being studied. It would have a 
pulsed or CW laser as a light source. 
A high intensity, microsecond flash 
duration would be required in a pulsed 
mode at a 10-kc. repetition rate or 
higher. The time could then be in- 
corporated in the filtered infrared photo- 
graph of the pellet trajectory. 


so that the entire system can be located 
very near the exhaust plane 

Thrust generated by the Razdow test 
setup varied from 70 to 140 lb.; 100 lb. 


Strain Gage Method 

The conventional method of measur- 
ing thrust is through the use of strain 
gages located on the engine mounting 
bolts. In new jet aircraft, thrust vectors 
are measured with strain gages. Any 
slight deviations from coaxiality of the 
thrust vectors are corrected by shim- 
ming the powerplant mounting struc- 

The strain gage method is limited to 
ground measurements while the system 
proposed by Razdow could be used in 
flight vehicles and as a research tool for 
gas dynamic analysis of flame profile 
parameters. Strain gages are accurate 
to about 1%. This measuring accuracy 
becomes a limitation when thrust levels 
of 500,000 to 1,500,000 lb. are being 

According to Razdow, the thrust vec- 
tor monitoring system can measure 
thrust to about 0.33 of 1%. 

Other possible applications of the 
system arc the close monitoring of burn- 


FEATURE FOR FEATURE 

NO OTHER VALVE 
WILL PERFORM AS WELL 

^1100° F / 400 


The use of the same slit detector with 
a GW ruby laser could make this sys- 
tem practical with a hot rocket ex- 
haust. The main requirement is that 
the spectral emission from the exhaust 
at 6943 Angstroms or any other fre- 
quency at which a laser can be fired be 
much less than the light signal reflected 
off the pellet for filtered detection to be 
possible. 

Instrumentation required in this laser 
detection system would be a wide beam 
laser source— greater than 1 in.— pos- 
sibly produced by defocusing and rc- 
colhmation with photomultipliers 
peaked near the laser output line. 1'ibcr 
optics could be used to pipe the light 
into the photomultipliers. Since the 
output depends on the absolute quan- 
tity of input light, longer slits could 
be used to detect large thrust changes. 
The first few slits can be small due to 
the certainty of the initial pellet motion 


VAP-AIR IN-LINE AIR VALVE 


n a system tor engine bleed air 
anti-icing. Flange configuration can be made to 
your specification. Whatever your application, Vap- 
Air has complete facilities for design, development, 
engineering, manufacturing and environmental test- 
ing of entire systems and a complete line of sensors, 
electronic controls, precise voltage regulators and 
electric power controllers. Vap-Air has off-the-shelf 
electro-pneumatic and electro-mechanical valves, 
advanced hot air inline valves, pressure regulators 
and heat exchanging equipment. 
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A Design for Peace 

Join us here where there is a future for you second to none. Here 
our projects include Giant C-141 jet transports . . . Intercontinental 
C-130 turbo-prop transports . . . JetStar passenger craft . . .“Hum- 
mingbird” type VTOL aircraft . . . Rockets . . . Nuclear Products 
. . . Nuclear Research . . . Avionics Research . . . Operations Re- 
search . . . Cryogenics Research . . . Systems Research . . . Mathe- 
matical Research . . . Material Sciences Research . . . and scores 
more interesting long-range projects. 

Openings in the fields of: Aircraft Structures (Basic Loads. Strength Analysis. 
Fatigue Analysis) . . . Flutter and Vibration . . . Sound and Vibration . . . Air- 
craft Research Engineering . . . Flight Test Engineering . . . Aerodynamics . . . 
Operations Research. 

Write to: Thomas I. Thrasher. Professional Employment Manager, Lockheed- 
Georgia Company, 834 West Peachtree Street, Atlanta 8, Georgia, Dept FF-75. 

Lockheed-Georgia Company 

A Division of Lockheed Aircraft Corporation 
An equal opportunity employer 
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CF700 Engine Begins Vertical Test Runs 

General Electric’s CF700 turbofan engine has begun a scries of vertical test runs at GE’s 
Small Aircraft Engine Dept., Lynn, Mass., prior to being installed in the frec-flight lunar 
landing research vehicle being developed for NASA bv Bell Aerosvstcms (AW Apr. 22, p. 
77). CF700 will provide vertical lift equal to § of the landing 'simulator's gross weight. 
Modified lubrication system for vertical operation marks the only change from the regular 
CF700, according to GE engineers. 


out times in ballistic missiles and thrust 
degradation in jet aircraft over long pe- 
riods of time. Current inertial guidance 
systems need a few seconds to respond 
to inflight thrust vector changes. A 
thrust vector system could respond to 
these changes in several milliseconds 
making possible more economical use of 
onboard fuel used to correct flight ve- 
hicle attitude. The pellet crosses the 
gas stream in about 1 milliscc. in the 
Razdow device. 

System Instrumentation 

Instrumentation for the system con- 
sists of a pressure regulated ejection 
system for velocity-controlled firing of 
the pellets, a dynamic detection system 
to coordinate the space and time com- 
ponents of the pellet trajectory, an ini- 
tial velocity transducer and readout 
electronics. 

Time sequence synchronization is ac- 
complished with a non-linear thvratron 
control circuit. The internal shutter 
release in the camera manually initiates 
the system once the chamber pressure 
gage of the fired rocket indicates stabil- 
ity. Future triggering of the detector 
would be by remote control. 

When the camera switch is closed, a 
silicon control rectifier breaks down and 
a large transient current is drawn from 
a battery to ignite a collimated flash 
lamp. A nonlinear time interval deter- 
mines the thyratron breakdown. When 
this occurs, the capacitor discharges to 


activate the solenoid valve of the nitro- 
gen ejection system. The time delay is 
preset so that the pellet enters the ex- 
haust area when the flash lamp is at its 
maximum intensity and the camera 
shutter is wide open. The ejected pellet 
passes through a photo cell or induct- 
ance coil velocity transducer which cre- 
ates a pulse pair corresponding to two 
points separated by a known distance. 

The time interval between pulses is 
read out by a counter and used for the 
initial velocity determination. Reflec- 
tions off the highly polished ball act as 
the signal to the detector when the pel- 
let enters the exhaust region where its 
position and time along the trajectory 
arc to be measured. 

Impact Sensor 

Upon leaving the exhaust area, the 
pellet strikes the surface of a piezo-elec- 
tric impact Sensor. This static detector 
records the final deflection on pressure- 
sensitive paper as well as a stop pulse 
which is sent to the counter along with 
the start pulse for a transit time meas- 

Theorctical and experimental devel- 
opment work on the system has been 
in progress for over three years at Raz- 
dow. 

The thrust vector monitoring system 
was recently proposed to the National 
Aeronautics and Space Administration’s 
Manned Spacecraft Center in Houston, 
Tex. 
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Autonetics © 

DIVISION OF NORTH AMERICAN AVIATION 




WE ARE SPECIALISTS IN SPACE OF ALL KINDS . . . 

We will DESIGN IT, ENGINEER IT, FINANCE IT, BUILD IT, MANAGE IT, 
LEASE IT . . . BUY IT or SELL IT. 

SPACE ... in OFFICE BUILDINGS, INDUSTRIAL COMPLEXES, RESEARCH 
FACILITIES, APARTMENTS, MOTELS, SHOPPING CENTERS, or UNDEVELOPED 

We ore NASA Area's leading Real Estate Agency and either own or have 
exclusive control of numerous tracts near the MANNED SPACECRAFT CENTER 
on CLEAR LAKE for both USERS and INVESTORS. 

WE HAVE JUST BUILT and LEASED to NASA their largest single location 

JOSEPH L. SMITH and Associates will represent you on a confidential and 
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On a certain day, our parking lot contains 999 cars, no two of 
which have the same 3 digit license number. After 5:00 p.m. what 
is the probability that the license numbers of the first 4 cars 
to leave the parking lot are in increasing order of magnitude? 

—contributed 

Count on our USECO Top-Hat® component line of retaining 
clamps for positive retention of plug-in components. Available in 
nearly all styles and sizes. For round-conical, round-contoured, 
rectangular, other configurations. Also check us for electronic 
hardware, terminal boards, encapsulation cups, multi-layer, weld- 
able and conventional precision plated circuits. Write: U.S. Engi- 
neering Co. Div., 13536 Saticoy St., Van Nuys, Calif. 
answer to last week’s problem: The two sheep have exactly 
one acre to themselves. 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 


WHO'S WHERE 


(Continued from page 23) 

Changes 

John A. Cornell, assistant department 
manager, Engineering Dept., System Devel- 
opment Corp., Santa Monica, Calif. 

John B. Nichols, manager of the newly 
formed Advanced Planning and Research 
Div,, Hiller Aircraft Co., Palo Alto, Calif. 
Also: Emil Schuld, project engineer, Hiller 
Aircraft Co.’s tip-turbojet program. 

Sterge Demetriades, chief scientist-plasma 
physics, Rocket Power, Inc., with head- 
quarters at the company’s Research Labora- 
tories, Pasadena, Calif. 

G. W, Grier, Minuteman sixth wing base 
manager for Boeing operations at Grand 
Forks AFB. Grank Forks, N. D. 

Copt. Donald A. Baldwin, manager, Avia- 
tion Transport Div. of Texaco, Ine., New 
York. N. Y. 

Col. William H. Roedy, deputy project 
manager for engineering activities, Nike 
Zeus Project Office, U. S. Army Missile 
Command, Redstone Arsenal, Ala. 

Fred Eimcr, director of engineering, 
Space Operations, Space General Corp., El 
Monte, Calif. 

Cnpt. Charles F. Skannal, manager of 
flight operations, United Air Lines, succeed- 
ing Capt. Frank Crismon, retired. 

S. Frank Hoggc, manager-marketing re- 
search, Arinc Research Corp., Washington. 

Charles J. Koch, executive director of 
space programs, Martin Co.. Baltimore. 

S. M. Chester, manager of requirements 
research-aerospace systems, Ccncral Dynam- 
ics/ Electronics, San Diego, and R. A. 
Glneser, manager of requirements research- 
tactical and marine systems. 

Dr. Lawrence R. Bickford, Jr., director, 
IBM Research Laboratory, Tokyo, Japan, 
and Burton H. Polishook, manager of ad- 
ministration. 

Dr. _Martin Goldsmith, senior staff engi- 
E1 

Aerospace Research, Inc., Boston, Mass. 

William E. Williams, chief engineer. 
Western Div. of Tenney Engineering, Inc., 
South Gate, Calif. 

Stanley J. Kukawka, director of quality 
control, Trimpot Div. of Bourns, Inc., 
Riverside, Calif. 

Dr. Joseph I. Coffey, chief of arms con- 
trol activities, Bendix Systems Div., Ann 
Arbor, Mich. 

Col. John W. Oswalt (USA, ret.), man- 
ager for operations research, Textron’s Bell 
Helicopter Co., Fort Worth, Tex. 

Dr. William H. Christoffcrs, manager. 
Microwave Tube Div., Hughes Aircraft Co., 
Culver City, Calif., and Dr. John T. Men- 
del, associate manager. 

Anthony M. Johnson, marketing man- 
ager, Special Projects Div., Beckman Instru- 
ments, Inc., Fullerton, Calif. 

Dr. Robert R. Moats, senior research sci- 
entist, Eitel-McCullough, Inc., San Carlos, 
Calif. 

R. L. Thoren, director of engineering, 
Lockheed-California Co., Burbank, Calif., 
replacing J. B. Wassail, now on leave of 
absence. 


er, Engineering Div., Aerospace Corp. s 
Scgimdo (Calif.) Technical Operations. 
Lindsay Russell, senior project engineer. 
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ENGINEERS & SCIENTISTS 


hll chiefs, no inomns : 


With tongue ifl cheek, this phrase might be applied to the scientists and engineers of Pan Am’s Guided Missiles 
Range Division. Under the direction of the U.S. Air Force Missile Test Center, GMRD has, since 1953, been respon- 
sible for conceptual planning, specifications, and operation of the range instrumentation systems developed by 
industry for the Atlantic Missile Ranged The decisions made by Pan Am’s technical staff are vital . . . directly affect- 
ing the success of each missile, space vehicle, and scientific probe launch operation at Cape Canaveral. 

RANGE PLANNING analyzes projected program requirements up to 15 years ahead, predicts range support 
capability required and develops the advanced instrumentation system concepts. 

SYSTEMS ENGINEERING utilizes these range plans to develop detailed specifications for all range i. rumen- 
tation. data, and support systems. They then evaluate bids from industry to insure that capable industry sources 
will furnish such systems. This is only the beginning of their task -they follow and monitor the development of 
this equipment through installation and checkout. 


RANGE OPERATIONS plans and evaluates range support for all launches, coordinates all range support activities, 
provides data and command/destruct for range safety, and manages the operation of down-range stations. 


Individually and as team members, the men in these groups 
htwo become authorities in range technology. To add to the 
capability of the range, the following typical assignments 
are under way in Rango Planning. Systems Engineering, 
and Rango Operations: 


Instrumentation & Vehicle Control: automate the entire track- 
ing network through a Rango Instrumentation Control System; 


CW and Pulse Radar: modify end Improve sensitivity of Mis- 
tram, Glotrac. AN/FPQ-6, end ANTPQ-13: develop volocliy meas- 
uring system with on accuracy of 0.1 fps. 


to less than 100 mic 

mat on the AMR. 


Telemetry: increase the operating range of antennas to cover 
frequencies up to 2300 mo; design a system which, upon command, 
wilt select the most important data from each station. 


Optics: dovlso end install on orientation system for both CZR 
end clncthcodolitcs; improve ballistic cameras with respect to 


Infrared: develop high resolution spcctromotcr for launch end 
system for mid-rango coverage. 


Underwater Sound: Introduce o nuclear battory power supply 
into the ship-tended acousUc relay (Star) end exlend the range 
of this system. 


Data Processing: add automated methods to enable more cffl- 




within the missile test area with o Spectrum Surveillance System; 
automate, where possible, instrumentation for interference con- 
trol, spectrum signature collection end quality onalysts. 


e second Rango Acquisition Date Distribution & Control system 
to permit handling oi dual missions; devolop instruments to 

lion to meet moro stringent telemetry, navigation, tracking, 
communications, and dele handling requirements; phase into 


Capable engineers end scientists with applicable experience . 


) invited to write in 


V 


GUIDED MISSILES 
W RANGE DIVISION 


PAN AMERICAN WORLD AIRWAYS, INC. 
P. O. BOK 4465. PATRICK AIR FORCE BASE, FLORIDA 
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IT'S SIMPLE LOGIC 


w 




11 mmm 


minims m 


0 + 1=0 1+1 = 1 1 + 0=0 




moKMjf the RIGHT Compfn/s'Areafof Interest* 


High Degree of Intelligence and Ingenuity 


D °tof' t . nee t 4-00 a p M t0 8 


The RIGHT Company : 



Planned Career Growth in Marketing & Manage- 
ment for the RIGHT man 
Planned Company Growth 
Organized Training Program Tailored to the 
RIGHT Man 

Interesting & Challenging Assignments 


• Opportunity for rapid advancement (not limited 
by job seniority or age) 


• Good monetary compensation while training. 


Link Division is the RIGHT Company and has career 
openings for assignments of the RIGHT Sales Trainees 
in the Following areas upon completion of training: 

• Flight Simulator Sales to Airlines and Foreign 
Governments 

• Aerospace Simulation Equipment Sales to U. S. 
Government Agencies 

• Data Storage & Retrieval Systems 

• Advanced Photogrammetric Systems 

• Special Purpose Analog and Digital Computers 

• Sophisticated Electro-Optical Systems 


EMPLOYMENT 

OPPORTUNITIES 


If you are about to be separated from the service and 
think that you qualify as a RIGHT Sales Trainee, 
Write to: 


Mr. CRAIG KERR 


The Advertisements in 1 
tion include all employn 
portunities — executive, 
ment, technical, selling 
skilled, manual, etc. Loo 
forward section of the n 
for additional Employm 


LINK DIVISION 



An equal opportunity employer 
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LOCKHEED 1049H's 

FOR SALE OR LEASE 

142.000 Take Oil Weight — Convertible 98 Seat Interior 
Loaded with Spare Parts & Quick Engine Changes 
Now Operating MATS Contract 
Sale — Exceptionally Low Installments 

TRANS INTERNATIONAL AIRLINES INC. 

P. O. Box 2306 Airport Station 

Oakland, California 569-8993 


FLEET EXPANSION MAKES 
AVAILABLE SHARP 
BURROUGHS CORPORATION 
DOVE N 70L 

Addition of larger aircraft to our fleet 
!. S/N 


instrument panel. Bendix and ARC 
radios, DME, Dallas Aero Flat Aux 
tank and augmenters. Complete 

mount and oil tank. Many spare parts 
and special tools. Immaculately 
maintained and operated. 

Phone: Don MacDonald, Chief Pilot 
(Area Code: 313) 


« MACHINERY COMPANY 
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LETTERS 



:e technology, 



Convoy ... saved by a Bell Antisubmarine warfare is a 

silent, subtle war of wits with no room for second place / During World War II, for 
example, submarines sank 2800 Allied ships / Space-age achievements of nuclear 
propulsion and sophisticated ballistic missiles make modern submarines an even 
deadlier weapon system / Many new antisubmarine warfare weapon system 
concepts are being investigated including vertical take-off and landing aircraft / 
VTOLs combine the hovering and vertical flight capabilities of helicopters with 
the speed and long endurance advantages of airplanes / Operating from small, fast 
carriers or from freighters modified for convoy protection, future VTOL aircraft 
could match the mobility of modern submarines and deliver a torpedo on target / 
Bell is developing the Tri-Service X-22A dual tandem ducted propeller VTOL 
research aircraft for the U.S. Navy ifci 

to determine its state-of the-art and bell AEROSVSTEMS co»a»» 

suitability for a variety of missions. oms.oN op bell aerospace corporation - a fiitronl company 




AUG. 271983 



dojv’t 

A F*MAIMTO/VM... 


CAN 



TUFtN 

ON 


Phantoms assigned to air-to-ground attack missions 
retain the capability and armament for instant 
assumption of intercept and air superiority roles. 


Gemini, Asset and AerobaUistic Spacecraft • 

Phantom u Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment • 
Ta/os Missile Airframes and Engines • Automation ST. LOUIS 


Engineers and Scientists: Employment opportunities exist at McDonnell. An Equal Opportunity Employer. For information, write: McDonnell , Box 516, St. Louis 66, Mo. 


